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" OQVERVIEW: SCIENTIFIC AND ENGINEERING RESEARCH
Facities AT COLLEGES AND UNIVERSITIES: 1998

INTRODUCTION

The availability, condition, and adequacy of the
physical facilities needed to conduct science and engi-
neering (S&E) research at our Nation’s colleges, universi-
ties, and biomedical research institutions have long been
a concern of policy makers, higher education admini-
strators, scientists, and engineers. In particular, questions
about the following critical issues have been raised:

+ How much space is there for conducting S&E
research?

+ Is this enough space to meet the Nation’s S&E
research needs?

»  What is the condition of this space?

+ How much new S&E space needs to be con-
structed? How much of the existing S&E space
needs repair or renovation?

« How much construction and repair/renovation is
taking place and what does it cost?

+ How do colleges, universities, and biomedical
institutions fund these capital projects?

+ How has the situation changed over the past
decade?

Educators and policy makers have been particularly

concerned about the quantity and quality of S&E research
space at nondoctorate-granting institutions (those dedi-
cated primarily to undergraduate education), minority-
serving institutions (those with relatively large percent-
ages of minority students), and biomedical institutions.
These institutions contribute to the scientific enterprise
by providing students with the science and engineering
education necessary to pursue advanced education and
training as well as research and teaching careers in science
and engineering.

In the mid-1980s, both the U.S. House of
Representatives and the Senate held hearings at which
experts testified about the seriousness of the condition
of the Nation’s S&E research facilities. As a result,

Congress mandated that the National Science Foundation
(NSF) collect and analyze data that address a range of
S&E research facilities issues. The mandate states:

The National Science Foundation is
authorized to design, establish, and maintain
a data collection and analysis capability in
the Foundation for the purpose of identifying
and assessing the research facilities needs of
universities and colleges. The needs of
universities by major field of science and
engineering, for construction and modern-
ization of research laboratories, including
fixed equipment and major research
equipment, shall be documented. University
expenditures for the construction and
modernization of research facilities, the
sources of funds, and other appropriate data
shall be collected and analyzed. The
Foundation, in conjunction with other
appropriate Federal agencies, shall report the
results to Congress. The first report shall be
submitted to Congress by September 1, 1986
(42 U.S.C. 1886).

On a biennial basis since 1986, NSF has collected
data on S&E research facilities in the Nation’s research-
performing colleges, universities, and biomedical insti-
tutions. This overview presents the major findings from
the 1998 survey and provides a summary of changes that
have taken place between the 1988 and 1998 surveys. A
brief description of the study’s methods precedes a
discussion of its major findings.

SURVEY METHODS

The 1998 Survey of Scientific and Engineering
Research Facilities at Colleges and Universities was
mailed to 465 institutions. In February, 1998, surveys
were mailed to 365 academic institutions. In June, 1998,
surveys were mailed to 50 nonprofit research organi-
zations and 50 research hospitals. The sample of academic
institutions represents 660 colleges and universities that
either had research and development (R&D) expenditures
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of $50,000 or more in 1993, or were minority-serving
institutions that had any R&D expenditures in that year.
The sample of 100 nonprofit research organizations and
research hospitals represents the 301 National Institutes
of Health (NIH) 1997 grant recipients.

Of the 660 research-performing academic institu-
tions, 57 percent were doctorate-granting and 43 percent
were nondoctorate-granting.' In Chapters 1 through 8,
the doctorate-granting academic institutions are
categorized into two groups: “top 100” and “other
doctorate-granting” institutions. The top 100 institutions
are the 100 academic institutions that had the largest
R&D expenditures in 1993 and the other doctorate-
granting institutions represent the remaining 278
doctorate-granting academic institutions. In Chapter 9,
Biomedical Research Facilities, the academic institutions
are categorized differently. The 50 academic institutions
that had the largest R&D expenditures in 1993 are
referred to as the “top 50,” and the remaining 328
academic institutions are referred to as “other-doctorate
granting” institutions. In addition, academic institutions
that had any research space or capital projects in the
biological or medical sciences inside medical schools
were identified as “medical schools.”

In 1998, respondents could complete the survey
either electronically over the Internet? or on paper.

! Throughout this report, these institutions are referred to as
‘research-performing’ institutions. Except where explicitly stated
otherwise, the statistics presented in the report are for the weighted
values of all institutions represented in the sample.

2 In 1996, a Windows-based disk version of the survey was
provided as an option.

Table 1. Amount of space by institution type: 1998

Institutions that participated in the 1996 survey were
sent a computer-generated “facsimile” of their previous
responses. Extensive telephone follow-up elicited a high
response rate and reduced the number of items that
respondents had initially omitted or responded to
inconsistently. In all, 304, or 87 percent of all qualified
academic institutions, including all of the “top 100,” and
83, or 87 percent of all qualified research hospitals and
nonprofit research organizations completed the survey.
Of these 387 institutions, 53 percent responded via the
Internet and 47 percent completed the paper version of
the survey. (See Appendix A, “Technical Notes,” for a
detailed description of the sampling procedures and data-
collection methods.)

How MucH S&E RESEARCH SPACE
Do CoLLEGES AND UNIVERSITIES
HAVE? ’

In 1998, the Nation’s colleges and universities had
488 million net assignable square feet (NASF)? of
academic space. Fifty-nine percent of this space,
286 million NASF, was dedicated to instruction and
research in science and engineering. Half of this S&E
space, 143 million NASF, was devoted specifically to
research (table 1).

* Net assignable square feet is defined as the sum of all areas, in
square feet, on all floors of a building assigned to, or available to be
assigned to, an occupant for specific use,

Instructional and Instructional and
Number of research space in research space Research space
Institution type institutions all academic fields in S&E fields in S&E fields
NASF in millions
Total....cooov v, 660 488 286 143
Doctorate-granting............. 378 416 261 136
Top 100 in research
expenditures............. 100 252 177 101
Other.......oovvvirerra, 278 164 84 35
Nondoctorate-granting........| 282 72 25 7
KEY: S&E = science and engineering.
NASF = net assignable square feet.
NOTE:  Components may not add to totals due to rounding.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering

Research Facilities at Colleges and Universities.

2
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The Nation’s S&E research space was distributed
across the three types of research-performing institutions
as follows (figure 1):

* The top 100 institutions, which represent
15 percent of all research-performing institutions,
occupied 71 percent of this space (101 million
NASF);

 The other doctorate-granting institutions, which
represent 42 percent of all research-performing
institutions, occupied 24 percent of this space
(35 million NASF); and

« The nondoctorate-granting institutions, which
represent 43 percent of all research-performing
institutions, occupied 5 percent of this space
(7 million NASF).

It should also be noted that while the top 100
institutions represent 15 percent of the total number of
research-performing institutions, they accounted for
80 percent of all R&D expenditures®in 1996. Thus, the
proportion of S&E research space that they occupy,
71 percent, is roughly proportional to their share of total
R&D expenditures.

4 The 1998 expenditures data were not available at the time this
report was written. The most recent expenditure data, 1996, were
therefore used. National Science Foundation, Academic Research and
Development Expenditures: Fiscal Year, 1996.

Figure 1. Amount of science and engineering

research space hy institution type: 1998
[NASF in millions]

Nondoctorate
(N=282)
. 5%
Other o
doctorate’

(N=278)
24%

Top 100
(N=100)
71%

KEY: NASF = net assignable square feet.

SOURCE: Nationa! Science Foundation/Division of Science Resources
Studies, 1998 Survey of Scientific and Engineering
Research Facilties at Colleges and Universities.
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Almost three quarters (72 percent or 103 million
NASF) of the Nation’s S&E research space is
concentrated in five fields (table 2):

e The agricultural sciences—17 percent or
25 million NASF;

+ Engineering—16 percent or 23 million NASF;

* The biological sciences outside medical
schools—13 percent or 19 million NASF;

* The physical sciences—13 percent or 18 million
NASF; and

Table 2. Existing and needed science and engineering

research space by field: 1998

Percentagel
of
Number of institutions| Additionat
Field institutions| Existing | reporting | NASF
with NASF |inadequate] needed
space* |[in millions]] space |[in millions]
Total.....ooerernenerenened 660 143 83 29
Biological sciences—
inside medical
schodls...........] 127 12 70 3
outside medical
schools........... 569 19 64 .5
Physical sciences...... 556 18 64 4
Psychology............... 474 3 51 1
Social sciences......... 428 5 61 1
Mathematics............. 416 1 44 0
Computer sciences.... 395 2 56 1
Earth, atmospheric,
and ocean
SCIeNCeS.......vvu. .. 365 8 62 2
" Engineering............. 305 23 60 4
Agricultural sciences... 108 25 55 2
Medical sciences—
outside medical
' schools............ 280 7 54 2
inside medical _
schools...........] 127 18 67 4
Other sciences.......... 149 3 44 1

* Includes only institutions reporting existing and/or needed research
space in the specified field,

KEY: NASF = net assignable square feet.

NOTE: Components may not add to fotals due to rounding.

SOURCE: National Science Foundation/Division of Science Resources
Studies, 1998 Survey of Scientific and Engineering
Research Facilities at Colleges and Universities.
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* The medical sciences in medical schools—
13 percent or 18 million NASF.

Is THE AMOUNT OF S&E RESEARCH
SPACE ADEQUATE FOR CURRENT
RESEARCH COMMITMENTS?

In light of their current research commitments, more
than half of all institutions reported inadequate amounts
of space in every S&E field except mathematics, where
44 percent of the institutions indicated that the amount
of research space was inadequate (table 2). At least
60 percent of all research-performing institutions reported
that their research space was inadequate in each of the
following seven S&E fields:

» The biological sciences in medical schools—
70 percent of institutions reported having
inadequate space;’

¢« The medical sciences in medical schools—
67 percent of institutions;

» The biological sciences outside medical
schools—64 percent of institutions;

* The physical sciences—64 percent of
institutions;

* The earth, atmospheric, and ocean sciences—
62 percent of institutions;

» The social sciences—61 percent of institutions;
and

* Engineering—60 percent of institutions.

To meet their current research commitments, the
research-performing institutions reported that they needed
an additional 29 million NASF of S&E research space,
or 20 percent more than they currently have. Three million
or more NASF of research space were needed in each of
the following five S&E fields (table 2):

5 Reported percentages of institutions include only those that
had or needed research space in the field. For example, there were
127 institutions with or needing biological science research space in
medical schools (table 2), of which 70 percent (89) reported having
inadequate space. By comparison, 569 institutions reported having
or needing research space in the biological sciences outside of medical
schools. Sixty-four percent of these institutions, or 364, indicated
that the amount of space in this field was inadequate.

.
R
Pt

* The biological sciences outside medical schools
(5 million NASF);

* The physical sciences (4 million NASF);
* Engineering (4 million NASF);

* The medical sciences in medical schools
(4 million NASF); and

» The biological sciences in medical schools
(3 million NASF).

WHAT IS THE CONDITION OF THE
NATION’S S&E RESEARCH SPACE?

Over a third (39 percent or 56 million NASF) of S&E
research space at research-performing institutions was
rated as “suitable for the most scientifically competitive
research” (see Chapter 2). However, the research-
performing institutions classified 18 percent (26 million
NASF) of their research space as needing major reno-
vation and another 5 percent (7 million NASF) as needing
replacement. Thus, almost one quarter (23 percent) of
all S&E research space requires either major renovation
or replacement. Fields with the greatest amount of
research space needing major renovation or replacement
include:

*  The agricultural sciences (7.5 million NASF);

* The biological sciences outside medical schools
(4.8 million NASF);

* The medical sciences in medical schools
(4.6 million NASF);

* Engineering (4.3 million NASF); and
» The physical sciences (3.9 million NASF).

How MucH CONSTRUCTION AND
REPAIR/RENOVATION HAS BEEN
DEFERRED?

In 1998, 54 percent of research-performing insti-
tutions reported that they had to defer needed S&E
construction or repair/renovation projects that would
support their current research program commitments
because of insufficient funds. The vast majority of
institutions that had deferred projects (87 percent) had
included at least some of these projects in an approved
institutional plan.
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The total estimated cost for deferred S&E research
construction and repair/renovation projects (both in and
not in an institutional plan) was $11.4 billion in 1998.
Deferred construction projects accounted for $7.0 bil-
lion (61 percent) of these costs, while deferred repair/
renovation projects accounted for the other $4.4 billion
(39 percent) (see Chapter 6).

Deferred construction costs exceeded $1 billion in
each of three fields. Institutions reported deferred repair/
renovation costs in excess of $500 million in the same
three fields. These fields and the deferred costs are:

o The physical sciences: $1.6 billion in deferred
construction and $901 million in deferred repair/
renovation;

« The biological sciences outside medical schools:
$1.2 billion in deferred construction and
$853 million in deferred repair/renovation; and

» Engineering: $1.0 billion in deferred construction
and $700 million in deferred repair/renovation.

How MucH S&E CONSTRUCTION
AND REPAIR/RENOVATION DID
INSTITUTIONS START IN 1996 AND
19977

New construction projects begun in 1996 and 1997
are expected to produce 11.1 million NASF of new S&E
research space. This space is the equivalent of about
8 percent of existing research space.® Similarly, new
repair/renovation projects begun in 1996 and 1997 are
expected to upgrade 15.1 million NASF, about 11 percent
of existing research space (see Chapter 3 and Appen-
dix E).

In 1996 and 1997, institutions were less likely to start
new construction projects than they were to start repair/
renovation projects. Overall, one third of institutions

¢ Because some newly constructed S&E research space replaces
existing space, the reader is cautioned against adding NASF under
construction to existing NASF to obtain a total NASF once
construction is completed. In addition, it should not be assumed that
space being constructed is necessarily the same space that institutions
report as needed in any given field in 1998.

(30 percent) started new S&E construction projects in
1996 and 1997 and over half (52 percent) started repair/
renovation projects (table 3).

Institutions were most likely to start construction
projects in the following fields:

¢ The medical sciences in medical schools—
33 percent of institutions;’ and

e The agricultural sciences—28 percent of
institutions.

Similarly, institutions were most likely to start repair/
renovation projects that cost over $100,000 in the
following fields: '

o The biological sciences in medical schools—
51 percent of institutions; ‘

¢ The medical sciences in medical schools—
41 percent of institutions;

» Engineering—35 percent of institutions; and

» The physical sciences—31 percent of
institutions.

How MucH ARe S&E CoNSTRUC-
TION AND REPAIR/RENOVATION
Prosects ExpEcTED TO COST?

New construction projects begun in 1996 and 1997
are expected to cost $3.1 billion. Projects scheduled to
begin in 1998 and 1999 are expected to cost another
$3.9 billion. Institutions reported an additional $7.0 bil-
lion of estimated deferred construction costs. Similarly,
new repair/renovation projects costing over $100,000
begun in 1996 and 1997 are expected to cost $1.3 billion
and projects costing less than $100,000 are expected to
cost $0.2 billion, for a total of $1.5 billion in repair/
renovation projects in 1996 and 1997. Repair/renovation
projects costing more than $100,000 scheduled to begin
in 1998 and 1999 are expected to cost $1.6 billion. Institu-
tions estimated deferred repair/renovation costs totaling
$4 4 billion (figure 2).

7 Percentages are reported only for those institutions that have
or plan to construct research space in a given S&E field.



- Table 3. Con_st(pctibhz}glnb rg?éiﬁr’l'@nd\(ation écﬁvity‘bry science and engihéer‘iqg‘fjeid;‘1’1‘596—9'7

Percentage of Cost of new Percentage of Cost of
Field institutions starting construction institutions starting repair/renovation
new construction [In millions of dollars] repairirenovation fIin millions of doliars]
TOtAL...ceecee et e ' 30 3,110 52 1,325

Biological sciences—

inside medical schodls..................... 14 178 51 164

outside medical schools................... 13 404 2 200
Physical sCiences............cc.oeviv v, " 381 K} 244
Psychology.......cc.coccommmmnninennnscee v 4 77 8 65
SoCial SCIBNCES.......ccvvvviiiiierririreivineas 5 75 12 40
Mathematics............covvvve i e v, 1 9 3 5
Computer Sciences.........cccvvevveveennenee. 4 21 5 12
Earth, atmospheric, and )

0CEAN SCIBNCES.......vourrrrereernrecrenne 1 172 12 52
Engineening..........ccccoervevie v verienins " 332 35 208
Agricultural sciences.............ccccveeeueee. 28 273 25 50
Medical sciences—

inside medical schodls..................... 33 784 41 196

outside medical schools................... 9 259 2 76
Other SCIENCES.......c...cuivrireesierrenennrs 10 145 17 11

NOTE:  Components may not add due to rounding. Percentages are based on the number of institutions with existing research space or planned

construction or repair/renovation of research space in a given field. Only projects costing $100,000 or more.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research Facilities at

Colleges and Universities.

In billions of doliars
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Four fields account for more than half (61 percent)
of the $3.1 billion committed to the construction of new
research space started in 1996 and 1997 (table 3).

* The medical sciences in medical schools
($784 million);

» The biological sciences outside medical schools
($404 million);

» The physical sciences ($381 million); and
+ Engineering ($332 million).

Five fields account for more than three quarters
(76 percent) of the $1.3 billion committed to the repair/
renovation of research space:

» The physical sciences ($244 million);
» Engineering ($208 million);

+ The biological sciences outside medical schools
($200 million);

¢« The medical sciences in medical schools
($196 million); and

+ The biological sciences in medical schools
($164 million).

How ARE COLLEGES AND
UNIVERSITIES FUNDING S&E
CariTAaL PrROJECTS?

Overall, the research-performing institutions derived
their S&E capital projects funds from three major sources:
the Federal Government, state and local governments,
and internal sources. Internal sources consist of private
donations, tax-exempt bonds, other debt sources, and
other sources (table 4).

Although more than twice as many dollars from each
source were allocated to construction project expenses
(33.1 billion) than to repair/renovation project expenses
from projects costing over $100,000 ($1.3 billion), the
funds were drawn from each source in similar propor-
tions, regardless of the type of project. Internal sources
were the largest source of funds for both types of projects:

-----

e Internal sources accounted for 60 percent
($1,873 million) of all construction funds and
65 percent ($866 million) of all repair/renovation
funds;

o State and local governments accounted for
31 percent ($967 million) of all construction
funds and 26 percent ($338 million) of all repair/
renovation funds; and

e The Federal Government directly accounted for
9 percent of all construction funds ($271 mil-
lion) and 9 percent ($121 million) of all repair/
renovation funds. Additionally, some Federal
funding comes through overheads on grants and/
or contracts from the Federal Government. These
overhead payments are used to defray the indirect
costs of conducting federally funded research and
are counted as institutional funding.

The relative distribution of the three sources of funds
for S&E construction and repair/renovation projects dif-
fered between the public and private research-performing
institutions. The relative distribution of construction
funds between institution types is as follows (figure 3):

* Internal sources accounted for 43 percent

' ($847 million) of all construction funds at public

institutions and 91 percent ($1,025 million) at
private institutions;

Table 4. Source of funds to construct and repair/
renovate science and engineering
research space: 1996-97

Percentage of Percentage of
funds for funds for
Source of funds new construction | repair/renovation

Total SOUICES.......covvevereerrenas 100 100

Federal Govemment......... 9 9

State/local govemment...... 3 26

Intemal sources............... 60 ' 65
Total costs [In billions of

dollars).......cccceeiviriicininns 31 1.3

NOTE:

projects costing $100,000 or more.

Components may not add to totals due to rounding. Only

SOURCE: National Science Foundation/Division of Science Resources
Studies, 1998 Survey of Scientific and Engineering
Research Facilities at Colleges and Universities.



Figure 3. Source of funds for the construction of
" science and engineering research space by
control of institution: 1996-97
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Figure 4. Source of funds for the repair/renovation of

science.and engineering research space by
control of institution: 1996-97
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+ State and local governments accounted for
47 percent ($940 million) of all construction
funds at public institutions and 2 percent
(826 million) at private institutions; and

*  The Federal Government accounted for 10 per-
cent ($201 million) of all construction funds at
public institutions and 6 percent ($70 million)
of all construction funds at private institutions.

The relative distribution of repair/renovation funds
between institution types is as follows (figure 4):

* Internal sources accounted for 40 percent
(8269 million) of all repair/renovation funds at
public institutions and 91 percent ($597 million)
at private institutions;

* State and local governments accounted for
49 percent ($328 million) of all repair/renovation
funds at public institutions and 1 percent
($10 million) at private institutions; and

* The Federal Government accounted for 11 per-
cent ($72 million) of all repair/renovation funds
at public institutions and 7 percent ($48 million)
at private institutions.

WHAT IS THE STATE OF S&E
RESEARCH SPACE AT MINORITY-
SERVING INSTITUTIONS?

Since its inception, the Survey of Scientific and
Engineering Research Facilities at Colleges and
Universities has included a subset of Historically Black
Colleges and Universities (HBCUs). These institutions
have been recognized for their contributions to the educa-
tion of black students in general and for their role in pre-
paring students for science and engineering careers. NSF
has recognized the growth in minority enrollments in
higher education overall and, thus, added two other types
of minority-serving institutions to the 1998 sample. The
inclusion of non-HBCU-Black institutions acknowledges
the fact that there are many colleges and universities that
enroll large percentages of black students but are not
designated as HBCUs. Similarly, as Hispanic enrollments
in higher education increase, there is a need to examine'
institutions serving these students. The group of minority-
serving institutions varies in size and focus; itis composed
of both nondoctorate and doctorate-granting institutions,
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and includes one of the top 100 research-performing
institutions. Below is a summary of some of the key
characteristics of minority-serving institutions:

e Number of institutions: The Nation’s 660
research-performing institutions include 57
HBCUs, 13 non-HBCU-Black-serving insti-
tutions, and 10 Hispanic-serving institutions.
These 80 institutions comprise 12 percent of all
research-performing institutions.

« Amount of S&E research space: The minority-
serving institutions contain 3.9 million NASF of
S&E research space, or 3 percent of the total
amount of research space across all research-
performing institutions.

« S&E research space by field: Four fields
account for 71 percent of all the S&E research
space in minority-serving institutions: engi-
neering, 960 thousand NASF; the agricultural
sciences, 710 thousand NASF; the physical
sciences, 543 thousand NASF; and the biological
sciences outside of medical schools, 519 thou-
sand NASF.

* Adequacy of amount of space: At least
60 percent of the minority-serving institutions
report inadequate amounts of S&E research
space in eight fields: engineering; psychology;
the physical sciences; the computer sciences; the
biological sciences outside of medical schools;
the social sciences; the earth, atmospheric, and
ocean sciences; and the medical sciences outside
medical schools.

« " Condition of research space: Seventeen percent
* of the S&E research space (0.7 million NASF)
in minority-serving institutions is reported to
require either major renovation or replacement.

+ Construction activity: Twenty-four percent of
the minority-serving institutions started S&E
construction projects in either 1996 or 1997. The
cost of these projects at the time they were started
was $120 million. The cost of these projects
represented 4 percent of the total S&E construc-
tion costs undertaken at all research-performing
institutions.

» Repair/renovation activity: Twenty-nine per-
cent of the minority-serving institutions started
S&E repair/renovation projects in either 1996
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or 1997. The cost of these projects at the time
they were started was approximately $36 million.
The cost of these projects represented 3 percent
of the total across all research-performing
institutions. |

« Sources of funding: State and local
governments were the primary funding source
for both construction and repair/renovation
projects over $100,000 in minority-serving
institutions, followed by internal sources (table 5).

How Muca ANIMAL RESEARCH
SPACE DO THE NATION’S COLLEGES
AND UNIVERSITIES HAVE?

The 83 percent of research-performing institutions
that have animal laboratory facilities reported a total of
11.9 million NASF of animal research space. This repre-
sents 8 percent of all S&E research space.

The distribution of animal research space across types
of institutions parallels the distribution of all S&E research
space. In addition, the proportion of animal research space
as a part of all S&E research space is roughly 8 percent
at each type of institution:

» The top 100 institutions occupy 71 percent
(101 million NASF) of all S&E research space
and have 72 percent (8.5 million NASF) of all
animal research space;

Table 5. Source of funds to construct and repair/

renovate science and engineering research
" space at minority-serving institutions: 1996-97

Percentage of Percentage of
funds for funds for
Source of funds new construction | repairfrenovation
Total SOUCES....ccvvvvrrveveeveer 100 100
Federal Govemment......... 21 17
Stateflocal govemments..... 42 63
Intemal sources............... 37 20
Total costs [In millions of
dollars]......ccoeverveecrnns 120 36
NOTE: Components may not add to totals due to rounding. Only

projects costing $100,000 or more.

“SOURCE: National Science Foundation/Division of Science Resources
Studies, 1998 Survey of Scientific and Engineering
Research Facilities at Colleges and Universities.
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The other doctorate-granting institutions occupy
24 percent (35 million NASF) of all S&E
research space and have 23 percent (2.7 million
NASF) of all animal research space; and

The nondoctorate-granting institutions occupy
5 percent (7 million NASF) of all S&E research
space and have 5 percent (0.6 million NASF) of
all animal research space.

WHAT IS THE STATE OF THE NATION’S
BioMEeDICAL RESEARCH FACILITIES?

Biomedical research facilities are a critical compo-
nent of the Nation’s science and engineering research
system. This report assesses the amount, quality, and
condition of biomedical research space at the Nation’s
biomedical research-performing institutions. Below is a
summary of some of the key characteristics of these
institutions.

The Nation has 908 biomedical research-performing
institutions. These include 612 academic institutions
(colleges, universities, and medical schools), 171 nonprofit
research organizations, and 125 research hospitals.

The biomedical research-performing institutions had
73.3 million NASF of biomedical research space in 1998.
Slightly more than half of this space (53 percent or
38.9 million NASF) was in the biological sciences; the
other 47 percent or 34.4 million NASF was in the medical
sciences. More than three quarters of the biomedical
research space (77 percent or 56.2 million NASF) was
located in academic institutions. Nonprofit research
organization accounted for 13 percent (9.5 million NASF)
of all biomedical research space, while research hospitals
accounted for 10 percent (7.6 million NASF). The
HBCUs had 1.2 percent (670 thousand NASF) of all the
biomedical research space in the Nation’s biomedical
research-performing institutions: 73 percent of this space
(490 thousand NASF) was in the biological sciences;
28 percent (190 thousand NASF) was in the medical
sciences.

Overall, 65 percent of institutions with existing or
needed research space in the biological sciences and
52 percent of institutions with existing or needed research
space in the medical sciences reported that the amount
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of biomedical research space they had was inadequate
to meet their research commitments. Similarly, 71 percent
of the HBCUs with existing or needed research space in
the biomedical sciences reported that the amount of space
they had was inadequate to meet their current biomedical
research commitments.

In order to meet their current research commitments,
the biomedical institutions reported that they needed an
additional 9.0 million NASF of research space in the
biological sciences or 23 percent more than they currently
have. At the same time, they reported that they needed
an additional 7.1 million NASF of research space in the
medical sciences or 21 percent more than they currently
have.

In fiscal years 1996 and 1997, 172 biomedical
research-performing institutions started construction on
7.4 million NASF of research space: 116 institutions
started construction on 3.5 million NASF of research
space in the biological sciences; 81 institutions started
construction on 3.9 million NASF of research space in
the medical sciences. :

In fiscal years 1996 and 1997, 379 biomedical
research institutions started repair/renovation projects on
9.0 million NASF of biomedical research space: 282 insti-
tutions began repair/renovation projects on 5.5 million
NASF of research space in the biological sciences; 172
institutions began repair/renovation projects on 3.5 mil-
lion NASF of research space in the medical sciences.
The biomedical research-performing institutions reported
$5.6 billion in construction and repair/renovation projects
that had to be deferred because of insufficient funds.
Construction projects account for 64 percent ($3.6 billion)
of the total deferred capital project costs.

In 1998, 700 of the 908 biomedical research-
performing institutions (77 percent) had animal labora-
tory facilities. These institutions reported a total of
14 million NASF of animal research space. Most of this
space (83 percent or 12 million NASF) was located in
academic institutions.

LookING BAcCK OVER THE DECADE

The 1998 Survey of Scientific and Engineering
Research Facilities at Colleges and Universities provides
an opportunity to examine the status of the Nation’s S&E
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research facilities over a ten-year period.® While some
aspects of facilities (e.g., the amount of space) have
changed gradually and steadily over the decade, other
aspects (e.g., construction and repair/renovation starts)
have tended to fluctuate over this period.’

AMOUNT OF RESEARCH SPACE

The amount of S&E research space in the Nation’s
research-performing colleges and universities has grown

8 While the Survey of Scientific and Engineering Research Facilities
at Colleges and Universities has collected data on a number of the
same issues over time, modifications to individual questions have
occurred and new questions that address issues that arose between
survey periods have been added. It should also be noted that the
institutions sampled change over time, particularly for the other
doctorate-granting and nondoctorate-granting groups. In addition, the
classification of some institutions changed, e.g., institutions that did
not grant doctorate degrees in one period did so at a later period. The
sampling frame, however, has always reflected those institutions with
R&D expenditures of $50,000 or more and, starting in 1992,
Historically Black Colleges and Universities with any R&D
expenditure.

9 We limit our discussion to changes over time where the 1986
87 estimate falls outside the 1996-97 estimate’s 95 percent confidence
interval.
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¢ amount of science:and engineefin

continuously over the decade. In 1988, there were
112 million NASF of research space. Ten years later,
there were 143 million NASF, a 28-percent increase.
Doctorate-granting institutions account for most of the
growth in actual S&E research space over this period

(figure 5):

o At the top 100 institutions, S&E research space
increased by 25 percent or 20 million NASF (from
81 million NASF to 101 million NASF);

e At other doctorate-granting institutions, S&E
research space increased by 30 percent or 8 mil-
lion NASF (from 27 million NASF to 35 million
NASF); and

o At nondoctorate-granting institutions, S&E
research space increased by 40 percent or 2 mil-
lion NASF (from 5 million NASF to 7 million
NASF).

NASF in millions
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at Colleges and Universities; and Scientific and Engineering Research Facilities at Colleges and Universities: 1996, table 1-3, p 1-6.

i Z-‘.
. N

Y
R

24



IToxt Provided by ERI

Increases in the amount of S&E research space in
the individual S&E fields were gradual and fairly even
across fields.

THE CONDITION OF S&E RESEARCH

SPACE

In 1988, 24 percent of all research space was rated
as “suitable for the most scientifically competitive
research,” whereas in 1998, 39 percent of all of research
space was rated as being in this highest quality condition
(see Appendix E). The amount of research space reported
to need major renovation or replacement to meet current
research commitments also has increased continuously,
from 16 to 23 percent, over the past ten years. In 1988,
17.7 million NASF of all S&E research space required
repair or renovation compared with 33.0 million NASF
in 1998.

In this ten-year period, the amount of research space
requiring renovation or replacement has increased in
every S&E field. In eight out of the twelve fields, the
amount of research space in this condition has nearly
doubled over the decade (figure 6):!°

The social sciences research space in need of
renovation-or replacement increased from
0.3 million NASF to 0.7 million NASF;

The medical sciences outside medical schools:
from 0.8 million NASF to 1.8 million NASF;

The earth, atmospheric, and ocean sciences: from
0.9 million NASF to 1.9 million NASF;

The agricultural sciences: from 3.6 million NASF
to 7.5 million NASF;

The biological sciences outside medical schools:
from 2.4 million NASF to 4.8 million NASF;

The biological sciences in medical schools: from
1.0 million NASF to 1.9 million NASF;

The medical sciences in medical schools: from
2.4 million NASF to 4.6 million NASF; and

Engineering: from 2.2 million NASF to
4.3 million NASF.

19 Due to differences in the standard errors of each estimate,
changes over time of the same magnitude may not have the same
interpretation.
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SOURCE: National Science Foundation/Division of Science Resources
Studies (SRS), 1998 Survey of Scientific and Engineering
Research Facilities at Colleges and Universities; and
Scientific and Engineering Research Facilities at Colleges
and Universities: 1996, table 2-3, p 2-6.

NeEw CONSTRUCTION AND REPAIR/

RENOVATION PROJECTS

The amount of new research space under construc-
tion and the amount of research space affected by
repair/renovation projects have fluctuated over time. In
1996 and 1997, research-performing institutions began
constructionon 11.1 million NASF; in 1986 and 1987, con-
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struction was begun on 9.9 million NASF. The amount
of S&E research space affected by new repair/renovation
projects in 1996 and 1997 was 15.1 million NASF; the
amount of research space repaired or renovated in 1986
and 1987 was 13.4 million NASF (see Appendix E).

Overall, the proportion of institutions (30 percent)
starting construction projects in 1996 and 1997 is less than
the proportion (37 percent) that started construction
projects ten years earlier, in 1986 and 1987. The propor-
tion of institutions beginning new construction projects in
two fields changed over the decade:

-+ . Engineering decreased from 28 percent of insti-
" tutions to 11 percent; and

+ Theagricultural sciences decreased from 38 per-
cent of institutions to 28 percent.

The proportion of institutions (52 percent) starting
new repair/renovation projects in 1996 and 1997 was
similar to the propertion (56 percent) that started repair/
renovation projectsin 1986 and 1987. However, a change
in the proportion of institutions beginning new repair/
renovation projects over the decade occurred in four
fields:

«  The physical sciences increased from 22 percent
of institutions to 31 percent;

. Engineering decreased from 42 percent of insti-
tutions to 35 percent;

« The medical sciences outside medical schools
increased from 12 percent of institutions to
25 percent; and

« The medical sciences in medical schools
decreased from 54 percent of institutions to
41 percent.

THE CosTt oF CONSTRUCTION AND
REPAIR/RENOVATION PROJECTS

The total costs of new construction and repair/
renovation projects have fluctuated over time. However,
in 1996 and 1997, research-performing institutions com-
mitted 15 percent more funds (in inflation-adjusted dol-
lars) for capital projects costing over $100,000 than they
did a decade ago. In 1986 and 1987, they committed
$2.7 billion to new construction projects compared with

@
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$3.1 billion in 1996 and 1997; and $1.1 billion to repair/
renovation compared with $1.3 billion in 1996 and 1997"

(figure 7).

Although the amount of funds committed to new
construction projects costing over $100,000 has varied
over time by field, construction expenditures approxi-
mately doubled or more in three fields since 1986-87:

« In mathematics, the amount of funds increased
$7 million, from $2 million to $9 million;

+ In the earth, atmospheric, and ocean sciences,
the amount of funds increased $97 million, from
$75 million to $172 million; and

« In the medical sciences in medical schools, the
amount of funds for new construction projects
increased $385 million, from $399 million to

- $784 million.

The amount of funds committed to repair/renovation
projects costing over $100,000 has also varied over time
by field. The repair/renovation expenditures increased
in four fields:

+ In psychology, the amount of funds committed
to repair/renovation projects increased $47 mil-
lion, from $18 million to $65 million;

¢ In the earth, atmospheric, and ocean sciences,
the amount of funds increased $25 million, from
$27 million to $52 million;

+ In the physical sciences, the amount of funds
increased $105 million, from $139 million to
$244 million; and

+ Inthe biological sciences in medical schools, the
amount of funds increased $62 million, from
$102 million to $164 million.

SouURCES OF FUNDS

The first survey period for which data are presented
in this report on the different sources of funds
committed to new construction and repair/renovation

1 All dollar figures are adjusted to 1997 levels using the U.S.
Bureau of the Census’ Composite Fixed Price Index for Construction.
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Figure 7. Trends in expenditures on science and engineering research space construction

and repair/renovation starts by institution type: 1986-97
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projects is 1990 and 1991. In 1990 and 1991, institutions
provided 55 percent ($2.47 billion) of the $4.52 billion
committed to the construction and repair/renovation of
S&E research facilities costing over $100,000. State and
local governments provided 32 percent ($1.43 billion)
of the total combined funds, and the Federal Government
provided 14 percent ($0.61 billion).
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In 1996 and 1997, institutions provided 62 percent
($2.74 billion) of the $4.4 billion committed to the con-
struction and repair/renovation of S&E research facilities
costing over $100,000 ($4.44 billion). State and local
governments provided 29 percent ($1.31 billion) and
the Federal Government provided 9 percent ($0.39
billion).

28



INTRODUCTION

BACKGROUND

. Since 1986, and every two years thereafter, the
National Science Foundation (NSF) has collected data
on issues related to science and engineering research
facilities in U.S. colleges and universities. The Survey
of Scientific and Engineering Research Facilities at
Colleges and Universities, which is co-sponsored by the
National Institutes of Health (INIH), provides information
on the availability and condition of S&E research space,
the extent to which colleges, universities, nonprofit bio-
medical research organizations, and research hospitals
construct facilities and repair existing space, the funding
of this activity, and the need for additional S&E research
space.

The impetus for this effort stems from hearings held
in both the U.S. House of Representatives and the Senate
in the mid-1980s. These hearings concluded that the
condition of S&E research facilities in our Nation’s higher
education institutions posed a “serious and ongoing
problem.” Very little data were available to evaluate either
the extent of the problem or the likelihood of the problem
continuing.

_ Recognizing the need for information orr the amount
and quality of S&E research space, Congress mandated
NSEF to collect this information and report it to Congress:

The National Science Foundation is authorized
to design, establish, and maintain a data collec-
tion and analysis capability in the Foundation
for the purpose of identifying and assessing the
research facilities needs of universities and
colleges. The needs of universities by major field
of science and engineering, for construction and
modernization of research laboratories,
including fixed equipment and major research
equipment, shall be documented. University
expenditures for the construction and
modernization of research facilities, the sources
of funds, and other appropriate data shall be
collected and analyzed. The Foundation, in con-
Junction with other appropriate Federal agen-
cies, shall report the results to the Congress. The
first report shall be submitted to the Congress
by September 1, 1986 (42 U.S.C. 1886).

NSF submitted the first report to Congress in 1986,
and additional reports were submitted every two years
thereafter. In each of those years, surveys were conducted
to provide NSF with the information Congress requested.
The 1998 report summarizes the findings of the 1998

survey, and it compares results with previous survey

cycles.

THE SURVEY AND ITs DESIGN

The 1998 Survey of Scientific and Engineering
Research Facilities at Colleges and Universities collected
data to address a number of questions regarding S&E
research space, including:

» How much S&E research space is available in
_our Nation’s colleges, universities, nonprofit
biomedical research organizations, and research
hosp1tals‘7

« Is the current amount of S&E research space
sufficient? -

. What is the condition of ex1stmg S&E research
space‘7

* To what extent are colleges universities, non-
profit biomedical research organizations, and
research hospitals conslructmg S&E research
space?

«  To what extent are colleges, universities, non-
profit biomedical research organizations, and
research hospitals repairing and renovating their

~ existing S&E research space?

«  Whereis funding for the construction and repalr
of S&E research space coming from?

« How much additional S&E research space is
 needed and how much existing space needs to
be repaired or renovated?

Smce the survey was mmated in l986 attentxon has
focused on. providing Congress with trends on S&E
research facilities issues. Slight changes have been made
to the survey in each of the data collection cycles In
1998, for the first time, institutions were asked to estimate

17

29




their financial commitments to nonfixed equipment cost-
ing $1 million or more in S&E construction and repair/
renovation projects. Institutions were also asked to iden-
tify the amount of indirect costs recovered from Federal
grants and/or contracts that was included in “institutional
funds.”

In addition, the 1998 survey modified the wording
of some questions as well as some possible response
options. These changes were made in response to new
concerns of NSF as well as concems of institutional
respondents and advisory panel members representing
the higher education community. (Specific changes are
noted at the beginning of each chapter.)

ACADEMIC INSTITUTIONS

The sample for the 1998 survey was designed to
provide efficient and unbiased estimates of the amount
of S&E research space in colleges and universities and
to retain comparability with the 1992, 1994, and 1996
sampling procedures. The 1998 sample, like the 1996
sample, represents all institutions with more than $50,000
inresearch and development (R&D) expenditures as well
as Historically Black Colleges and Universities (HBCUSs)
with any R&D expenditures. In addition, the 1998 sample
included for the first time non-HBCU-Black institutions
and Hispanic-serving institutions (HSIs) with any R&D
expenditures. At these institutions, undergradutate
enrollment was at least 25 percent of the respective
minority populations. The final 1998 sample of 350
colleges and universities represents the universe of
660 research-performing academic institutions. (See
Appendix A, “Technical Notes,” for a more complete
discussion of sampling procedure.) The sample included
the following types of colleges and universities:

All of the top 100 colleges and universities in
terms of R&D expenditures (n=100);

Other public, doctorate-granting universities
(n=47);
Other private, doctorate-granting universities
(n=42);
Public, nondoctorate-granting institutions
(n=41);

Private, nondoctorate-granting institutions
(n=41);

HBCUs that have been in the sample since 1988
(n=29);

Additional HBCUs (n=28);

Non-HBCU-Black institutions (n=13); and

* Hispanic-serving institutions (n=9).

The 1998 survey was mailed to all sampled insti-
tutions in February 1998. The Windows-based disk
version of the survey, which had been developed for the
1996 survey, was converted to an Internet survey. Survey
Coordinators received both a paper copy and Internet
Survey Instructions, including a log-in name and pass-
word, in the survey mailing. o

Institutions that participated in the 1996 survey also
were sent a computer-generated “facsimile” of their pre-
vious responses. Extensive telephone follow-up elicited
a high response rate and reduced the number of items
that respondents had initially omitted or responded to
inconsistently. In all, 304, or 87 percent of all sampled
institutions completed the survey. Of those, 160, or
53 percent responded via the Internet and 47 percent filled
out the paper version of the survey.

RESEARCH ORGANIZATIONS AND

HosPITALS

A sample of nonprofit biomedical research organi-
zations and research hospitals that received extramural
research funding from NIH in fiscal year 1997 was also
drawn. The final sample included 49 hospitals and 46
research organizations. They represent the universe of
125 hospitals and 171 nonprofit research organizations.
These institutions, along with academic institutions that
hadresearch space in the biomedical sciences, are referred
to as “biomedical institutions” throughout this report.

Survey packets were mailed to the NIH survey
coordinators at each site on a rolling basis, beginning in
June, 1998. The survey packets included a cover letter,
the questionnaire, a facsimile copy of their 1996 survey
responses, and instructions for using the Internet survey
with their unique log-in password. In all, 87 percent of
the sample of nonprofit research organizations and
research hospitals completed the survey. Of those, 45, or
54 percentresponded via the Internet and 46 percent filled
out the paper version of the survey.
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THE REPORT

Each chapter in the 1998 report is structured as
follows: '
Highlights—a summary of key findings;

Introduction—a rationale for the chapter with a
description of the question or questions that the
chapter focuses on along with a brief discussion
of data limitations or interpretations; and

Findings—a discussion of the current situation,
changes since the first survey period for which
data were available, and changes since the last
survey period, along with supporting tables and
figures.

‘Most chapters present differences by type of insti-
tliti{m and S&E field. The categories used to define type
of institution in Chapters 1 through 8 are:

i

le

Doctorate-granting, which includes

The top - 100 institutions

in R&D
expenditures '

The other doctorate-granting institutions
not in the top 100

Nondoctorate-granting

. This survey &nd report, includes the following S&E
fields:

Engineering

Physical sciences

Earth, atmosphéric, and ocean sciences
Mathematics

Computer sciences

Agricultural sciences

Biological sciences outside medical schools
Biological sciences in medical schools
Medical sciences outside medical schools
Medical sciences in medical schools
Psychology

Social sciences

Chapter 1 presents findings on the amount of
research space in S&E fields at research-performing
institutions. Chapter 2 examines assessments of the-
adequacy of the amount of existing S&E research space
relative to current research commitments, as well as its
condition. Chapter 3 provides costs for new S&E
research facilities construction projects. Similarly,
Chapter 4 provides costs for new S&E research facilities
repair/renovation projects. Chapter 5 examines the
sources of funds for the capital projects described in
Chapters 3 and 4.

Chapter 6 examines institutions’ need for additional
S&E research space, as well as their need for the repair/
renovation of existing space. Chapter 7 profiles S&E
research space at minority-serving institutions. Chapter 8
presents data on animal research facilities.

The final chapter, Chapter 9, assesses the amount,
quality, and condition of research facilities in the Nation’s
biomedical research-performing institutions. These are
institutions with research space in the biological or
medical sciences inside or outside of medical schools.

The categories used to define types of institutions are:

Academic institutions

Colleges and universities

The top 50 institutions in R&D
expenditures

The other doctorate-granting institutions
not in the top 50 ‘

Nondoctorate-granting institutions

Medical schools

Nonprofit research organizations

Research hospitals

There are six appendices:

Appendix A, “Technical Notes,” presents
additional details about the study design and
methodology;

Appendix B, “List of Sampled Institutions,”
provides the names of all the academic insti-
tutions, nonprofit biomedical research organi-
zations, and research hospitals in the sample;



Appendix C, “Survey Questionnaire,” provides
the paper copy of the 1998 survey instrument;

Appendix D, “Reference List,” contains the full
citation for all references used in this report;

Appendix E, “Detailed Statistical Tables,”
presents additional tables not included in the
chapters; and

Appendix F, “Glossary,” presents explanation of
terms and phrases used in this report.

DATA CONSIDERATIONS

Data collection for this report took place in early
1998. Information about new construction and repair/
renovation projects was collected for fiscal years 1996
and 1997. Information about the amount, quality, and
condition of S&E research space is reported in terms of
its status at the time the survey was completed (1998).
Information about construction and repair/renovation
projects scheduled for the next two fiscal years is reported
for 1998 and 1999. Net assignable square feet (NASF) is
the measure of space used in this report. It is the sum of
all areas, in square feet, on all floors of a building assigned
to, or available to, an occupant for specific use.

It should be noted that the Survey of Scientific and
Engineering Research Facilities only collects information
on the total NASF of science and engineering research
space and the total amount of dollars colleges, univer-
sities, nonprofit biomedical research organizations, and
research hospitals commit to all S&E construction and
repair/renovation projects costing over $100,000 in each
of the S&E fields. The Facilities Survey does not collect
data on the total gross square footage or the cost of
construction or repair/renovation of buildings. (See

Appendix A, “Technical Notes,” for further information
on how NASF and the cost of construction and repair/
renovation projects were prorated.)

Tables that report costs or funds committed over time
are presented in constant 1997 dollars, with current dollar
tables found in Appendix E. The 1994 report was the
first report to present trends in constant dollars. Thus,
constant dollar figures in the reports from 1994 on cannot
be compared directly. (Refer to Appendix A for more
detailed discussion of the inflator and price index.) In
addition, tables that analyze differences among S&E

- fields have been limited to only those institutions that

have research space in those fields.

In order to control for sampling error, this year for
the first time, all trend data and group differences were
analyzed using a 95-percent confidence interval. Note
that because of the small sample size of nondoctorate-
granting institutions and research hospitals, and the often
small sample size of institutions with research space in
some of the science and engineering fields, what appear
to be large year-to-year changes are often not statistically
distinguishable because of the large sampling error
associated with them. In addition, a coefficient of vari-
ation of 25 percent or less was allowed. Consequently,
any change between the current survey period and any
prior one that fell within the 95-percent confidence
interval or. whose coefficient of variation was greater than
25 percent is not discussed. Also not discussed are dif-
ferences between prior time periods (e.g., 1992 compared
with 1994), because the confidence interval data for those
time periods were unavailable.

Taken as a whole, the information prepared for this
report will shed light upon the amount, quality, and
condition of science and engineering research space in

-the Nation’s colleges, universities, nonprofit biomedical

20

research organizations, and research hospitals.
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HBCUs
HSIs
NASF

NSF
R&D
S&E

ACRONYMS

Historically Black Colleges and Universities
Hispanic-serving Institutions

Net assignable square feet

National Institutes of Health

National Science Foundation

Research and development

Science and engineering

21 33



CHAPTER 1—AMOUNT AND DISTRIBUTION OF
RESEARCH SPACE

HiGHLIGHTS

« In 1998, the science and engineering fields
occupied 286 million net assignable square feet
in the Nation’s research-performing colleges and
universities. Half of this space, 143 million
NASF, was devoted to research (table 1-1).

«  Fifty-nine percent of the total academic space in
the Nation’s research-performing institutions was
allocated to S&E fields in 1998 (table 1-2).

+ The top 100 universities in research and devel-
opment expenditures accounted for 71 percent
of all S&E research space in 1998 (table 1-1),
and 80 percent of all R&D dollars in 1996 (the
most recent year for which data were available).

« Between 1988 and 1998, the amount of S&E
research space increased by 28 percent, from
112 million to 143 million NASF (table 1-3).

+ In 1998, 84 percent of all research-performing
institutions had S&E research space in the bio-
logical sciences outside of medical schools, and
83 percent had S&E research space in the phys-
ical sciences. Only 16 percent of the research-
performing institutions had S&E research space
in the agricultural sciences (table 1-5).

» The amount of research space in engineering and
the agricultural sciences increased the most
(7 million NASF each) over the last decade
(table 1-6).

INTRODUCTION

How much space is available for scientific and engi-
neering research in the Nation’s colleges and universities?
Has the space increased since 1988, the first year in which
NSF conducted the facilities survey? How is the space
distributed among different science and engineering
fields? This chapter compares the amount of S&E re-
search space in different types of colleges and universities
and in different S&E fields and examines changes in the
amount of space available for S&E research since 1988.

Q

This chapter is based on responses to Items 1a and
1b of the survey (see Appendix C). Item 1a collects data
on space for each of the S&E fields in units of net
assignable square feet. NASF is defined as the sum of all
areas (in square feet) on all floors assignable to, or
available to be assigned to, an occupant for specific use,
such as instruction or research. Two categories of S&E
space are included:

o Instructional and research NASF. This includes
all space used for academic purposes; it includes
space that is used for instruction and space that
is used for research.

*  Research NASF. This is space that is used only
forresearch; it does not include space that is used
for instruction.

Respondents were asked to consider several issues
in determining the amount of space their college or
university devotes to S&E research:

»  Space may be used for more than one purpose
or be shared by more than one field. Examples
include a laboratory that is used for research only
part of the time or a building that is shared by
two or more fields. For multipurpose or shared
space, the survey asks respondents to prorate the
space. For instance, if a laboratory is used for
research 30 percent of the time, respondents
should consider 30 percent of the laboratory’s
NASF to be research space. If mathematics and
computer sciences use the same laboratory, the
space reported for each field should reflect the
amount prorated by the amount of time that field
uses the space.

» Some fields require more research space than
others. More research space in a field does not
necessarily indicate that that field has sufficient
space for conducting research. For instance,
research in the agricultural sciences requires
considerably more space than research in
mathematics.
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* Some space reported as under construction may
be included in current space estimates. Research
space under construction during the 1996 or 1997
fiscal years (see Item 4a) may or may not be
included in estimates of existing research space
if that space was completed and occupied before
the fall of 1997.

FINDINGS
AMOUNT OoF S&E SPACE

In 1998, the Nation’s 660 research-performing
academic institutions had a total of 488 million net
assignable square feet of academic space in all fields
(table 1-1). The doctorate-granting universities accounted
for 85 percent of this space (416 million NASF) and the
nondoctorate-granting institutions accounted for the
remaining 15 percent (72 million NASF). The top
100 institutions in research expenditures had 16 million
or 7 percent more NASF than the other 560 research-
performing colleges and universities (other doctorate-
granting and nondoctorate-granting) combined. In other
words, although the top 100 institutions constitute only
15 percent of all research-performing colleges and
universities, they account for 52 percent of the space in
all academic fields (252 million NASF).

The top 100 universities also devoted more of their
academic space to S&E than either the other doctorate-
granting institutions or the nondoctorate-granting insti-
tutions. Whereas the top 100 universities devoted 70 per-
cent of all academic space (instructional and research)

to S&E, the other doctorate-granting and nondoctorate-
granting institutions dedicated 51 and 35 percent, respec-
tively (table 1-2; figure 1-1).

AMOUNT OF S&E SPACE USED FOR

RESEARCH

In 1998, 59 percent of the total academic space at
the Nation’s research-performing institutions was
allocated to S&E fields (table 1-2). Half of all space in
the S&E fields (143 million NASF) was devoted to S&E
research:

. » Thetop 100 universities devoted the largest share
of their S&E space to research, 57 percent;

*  Other doctorate-granting universities dedicated
41 percent of their S&E space to research; and

« Nondoctorate-granting institutions-dedicated
29 percent of their S&E space to research.

The distribution of S&E research space in research-
performing colleges and universities is roughly propor-
tional to the distribution of research and development
expenditures. In 1996, the most recent year for which
data were available, the top 100 universities accounted
for 80 percent of all R&D expenditures'? and 71 percent
of the total S&E research space in 1998 (table 1-1).

12 National Science Foundation/Division of Science Resources
Studies, Academic Research and Development Expenditures: Fiscal
Year 1996, NSF 98-304.

Table 1-1. Amount of instructional and research space by institution type: 1998

Instructional and Instructional and
Number of research space in research space Research space
Institution type institutions all academic fields in S&E fields in S&E fields
NASF in millions
Total e 660 488 286 143
Doctorate-granting.............. 378 416 261 136
Top 100 in research
expenditures............. 100 252 177 101
Other...o e 278 164 84 35
Nondoctorate-granting......... 282 72 25 7
KEY: S&E = science and engineering.
NASF = net assignable square feet.
NOTE: Components may not add to totals due to rounding.

SOURCE: Nationa! Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and
Engineering Research Facilities at Colleges and Universities.
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Table 1-2. Science and engineering research space utilization
by institution type: 1998

S&E space Research space
As a percentage of As a percentage of As a percentage of
Institution type total academic space total S&E space total academic space
TOMAL ...oeeeeeeeereeere e ereeeens st e sr e 59 50 2
Doctorate-granting:
Top 100 in research expenditures.............c..... 701 57 40
OUNET....o.ceeirrereeeen s e rasasrar e 51 41 21
Nondoctorate-granting. ... 35 29 10
KEY: S&E = science and engineering.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and
Engineering Research Facilities at Colleges and Universities.

Figure 1-1. Amount and percent of science and
engineering (S&E) space and non-S&E

[NASF in millions]

Top 100

Other doctorate-granting
2%

30%

Nondoctorate-granting

BIS&E Research Space M S&E Instructional Space
CINon-S&E Space

KEY: NASF = net assignable square feet.

SOURCE: National Science Foundation/Division of Science Resources
Studies, 1998 Survey of Scientific and Engineering
Research Facilities at Colleges and Universities.
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CHANGES IN THE AMOUNT OF S&E

RESEARCH SPACE

Over the last decade, the amount of S&E research
space has increased steadily, from 112 million NASF in
1988 to 143 million NASF in 1998 (table 1-3). This change
represents a 28-percent increase.

Most of the increase in the amount of research space
resulted from steady growth at the top 100 institutions.
S&E research space at these institutions increased by
25 percent or 20 million NASF—from 81 million NASF
in 1988 to 101 million in 1998. The increase in the amount
of research space at other doctorate-granting and
nondoctorate-granting institutions was smaller—8 million
NASF and 2 million NASF, respectively. It is important
to note, however, that although the increases these
institutions experienced are smaller in absolute terms than
that of the top 100 institutions, the relative proportional
increase is larger, a 30-percent increase for the other
doctorate-granting institutions and a 40-percent increase
for the nondoctorate-granting institutions.

Table 1-3. Trends in the amount of science and engineering
research space by institution type: 1988-98

Institution type 1988 1992 | 1994 | 1996 | 1998
NASF in millions
Total.....cooerrreerereenenens 12] 116 122} 1271 136| 143
Doctorate-granting.......... 107 111} 117] 122] 131] 136
Top 100 in research
expenditures......... 81 82 88 9 9| 101
Other.....cccceereiivinne 27 30 30 3 32 35
Nondoctorate-granting...... 5 5 5 5 6 7
KEY: NASF = net assignable square feet.
NOTE: Components may not add to totals due to rounding.

SOURGCE: Nationa! Science Foundation/Division of Science Resources
Studies, 1998 Survey of Scientific and Engineering
Research Facilities at Colleges and Universities.
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AMOUNT OF LEASED S&E SPACE .

In 1998, research-performing colleges and universities -

leased 6.1 million NASF, or 4 percenf of their total S&E
research space (table 1-4). This represents a 61-percent
increase in leased S&E research space since 1988 when
3.8 million NASF of research space was leased. The top
100 institutions leased the most space: 4.8 million NASF
(5 percent of their total S&E research space). Although
notaddressed in the survey, there are a number of possible
explanations for why institutions lease rather than build
or purchase S&E research space: an unanticipated need
for space that cannot be met with existing facilities; a
short-term need that does not warrant the construction
of new space or the conversion of existing space; research
projects that the institution considers low priority; and
insufficient funds to construct new S&E research space.

DISTRIBUTION OF RESEARCH SPACE
Across S&E FieLDs

In 1998, a majority of institutions had S&E research
space in seven of the S&E fields. These fields include:

The biological sciences outside of medical
schools (84 percent);

The physical sciences (83 percent);
Psychology (70 percent);

The social sciences (63 percent);
Mathematics (60 percent);

The computer sciences (56 percent); and

The earth, atmospheric, and ocean sciences
" (53 percent) (table 1-5).

While only 44 percent-of all research-performing
institutions reported S&E research space in engineering
and only 16 percent reported research space in the agri-
cultural sciences, the total amount of research space in

these two fields—23 million NASF and 25 million NASEF,-

respectively (see table 1-6)—is greater than that in any
other field.

26

Table 1-4. Trends in the amount of leased science

and engineering research space
by institution type: 1988-98

Institution type 1988 | 1990 | 1992 | 1994 | 1996 | 1998
NASF in millions

Total...c.occoreviivinirvnneenn] 38| 36| 48| 44| 55| 641

Doctorate-granting......... 38] 35| 47| 43| 54| 60
Top 100 in research

expenditures........| 2.8} 26| 35| 37| 45] 48

Other.......cccveeee] 098] 098] 12| 06] 09} 12

Nondoctorate-granting*...{ 00| 00] 00] 00} 00| 04

“Nondoctorate-granting values for 1988-96 have been revised from the
1996 report.

KEY: NASF = net assignable square feet.

NOTE: Components may not add to totals due to rounding.

SOURCE: National Science Foundation/Division of Science Resources
Studies, 1998 Survey of Scientific and Engineering
Research Facilities at Colleges and Universities.

About one fifth of all research-performing institutions
reported S&E research space in medical schools, both in
the biological sciences (19 percent) and the medical
sciences (19 percent). Among the top 100 institutions,
62 percent reported research space in the medical sciences
in medical schools, and 53 percent reported research
space in the biological sciences in medical schools,
whereas among the other doctorate-granting institutions,
23 percent reported research space in the medical sciences
in medical schools and 26 percent reported research space
in the biological sciences in medical schools. By contrast,
nondoctorate-granting institutions had virtually fo
research space in medical schools:™®

E
i

13 One nondoctorate-granting institution reported space in the
biological sciences in a medical school. This institution conducts
research and grants masters’ degrees through an arrangement with
another university that has a medical school.
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Table 1-5. Percentage of institutions with science and engineering research
space by institution type and field: 1998

Institution type
Doctorate-granting
Top 100in
research Nondoctorate-
Field Total expenditures Other granting
Number of inStitUtions..........cceceereesrsnesrinens 660 100 278 282
Percentage
Biological sciences—
inside medical schools........ 19 53 26 -
outside medical schools 84 94 78 87
Physical sCiences..........ceueen. 83 89 78 85
Psychology 70 86 59 76
Social sciences. 63 89 57 59
Mathematics 60 82 54 58
Computer SGENCES...........rmirmmressansen] 56 76 51 53
Earth, atmospheric, and
00BN SCINOES. . ..usresseerresssssssssesnens 53 85 51 43
ENGINEEMNG.......corccerrsenrmsemrmssmsasrsssnsneens 44 86 47 26
Agricultural SCIENCES......ccrvvrrsnssrsssssenns 16 40 10 14
Medical sciences— ‘
inside medical schools..................... 19 62 23 -
outside medical schodls.................. 40 75 41 26
Other sciences. 23 36 21 19
KEY: — = no Institutions had space in this field.

SOURCE: Nationa! Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific
and Engineering Research Faciities at Colleges and Universities.

S&E RESEARCH SPACE BY FIELD

Increases in research space in any single field tended
to be gradual over the decade from 1988-98. Research
space in engineering and the agricultural sciences grew
the most (7 million NASF each), followed by the medical
sciences in medical schools and the biological sciences
in medical schools (4 million NASF each) (table 1-6).

The distribution of research space across the S&E
fields approximated the distribution of R&D expenditures
across the same fields. The life sciences occupied 56 per-

e
¥ b

cent of the S&E research space in 1998 and accounted
for 55 percent of 1996 R&D expenditures in 1996."
Similarly, psychology and other sciences each occupied
2 percent of the S&E research space, and each accounted
for 2 percent of R&D expenditures (table 1-7).

1 The 1998 expenditure data were not available at the time this
report was written. The most recent expenditure data, 1996, were
therefore used. National Science Foundation/Division of Science
Resources Studies, Academic Research and Development
Expenditures: Fiscal Year, 1996, NSF 98-304.
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Table 1-6. Trends in the amount of science and
engineering research space by field: 1988-98

Field 1988 1992 1994
NASF in millions
L O 112 116 122 127 136 143
Biological sciences—
inside medical schodls.............cocveeniriennee 8 9 1 1 1 12
outside medical schools 16 18 17 17 19 19
Physical SCIENCES.......c..ccovrenrrerveniuererenrenienns 16 16 16 17 18 18
PSYChOIOGY.....ccoccemerercereermmnnrnrnnnssmnenseensenns 3 3 3 3 3 3
S0Cial SCIENCES.......ccrrrerrreerrricrrcirnerineiesienns 3 3 3 3 4 5
Mathematics............ccmeimernernniensieneeend 1 1 1 1 1 1
" Computer SCIBNCES...........orrmeremmseereeennes 1 1 2 2 2 2
Earth, atmospheric, and
0CEAN SCIENCES........crrerreremnrrsrisrnrnrerns 6 6 7 7 7 8
ENGINEEMNG. ... v veueecernrrrnnnrrnnnrinerrsssssnseenns 16 17 18 21 22 23
Agricultural SCIENCES...........vevenirvnnrernneeinnnee 18 21 20 20 22 25
Medical sciences—
inside medical SChOOIS..............covvevniriennns 14 15 16 17 18 18
outside medical schools...........cc..ccenveeennene 5 5 6 6 7 7
Other SCIENCES.........vvorvreerrrreriereieersiereries 4 2 2 2 2 3

KEY: NASF = net assignable square feet.
NOTE:

Components may not add fo totals due to rounding.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of
Scientific and Engineering Research Facilities at Colleges and Universities.

Table 1-7. Comparison of the distribution of 1996 research and
development (R&D) expenditures and 1998 science and
engineering (S&E) research space by field

1996 R&D expenditures 1998 S&E research space
Distribution Doliars Distribution NASF

Field [Percent] [In mitlions] [Percent] [In millions)

Total....coeoviee ettt e 100 22,995 100 143
ENGINEEIING.........coeevecee e ceeee e e rereceed 16 3,675 16 2
Physical SCIBNCES.......c..vviverrrivrieieinierianas 10 2,260 13 18
Earth, atmospheric, and ocean sciences...... 6 1,478 5 8
Mathematics.............cccoeeeveeiircernniiinnnas 1 289 1 1
Computer science...........cocceeveverreceennens 3 702 1 2
Life SCIENCES. ... ceecveriernrarersrirecrver s 55 12,697 56 81
PSYCROIOGY. .. .ccvevevevereeeenr e e e 2 372 2 3
SoCial SCIENCES......c.ccvrvrvrrir s reeirecreeens 5 1,104 3 5
Other SCIENCES. ........corvrorir e cereeen, 2 419 2 3

KEY: NASF = net assignable square feet.
NOTE:

Components may not add to totals due to rounding. Life sciences includes the biological sciences

and the medical sciences, inside and outside of medical schools, and the agricultural sciences.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific
and Engineering Research Facilities at Colleges and Universities; and Academic Research
and Development Expenditures: Fiscal Year 1996.

Yy

iy

28

39



CHAPTER 2—ADEQUACY OF THE AMOUNT OF RESEARCH
SPACE AND ITS CONDITION

HIGHLIGHTS

In light of their current research commitments,
more than half of all institutions reported inade-
quate amounts of research space in every science
and engineering field except mathematics, where
44 percent of the institutions indicated that their
research space was inadequate (table 2-1).

In order to meet their current research com-
mitments, the research-performing institutions
reported that they needed an additional 28.5 mil-
lion net assignable square feet of science and
engineering research space, or 20 percent more
than they currently have (tables 2-2 and 2-3).

Eighteen percent of all S&E research space
(26 million NASF) was considered to require
major renovation. An additional 5 percent of all
S&E research space (7 million NASF) was con-
sidered to require replacement (table 2-4).

Since 1988, the amount of research space
requiring major renovation or replacement has
increased in 11 of the 12 S&E fields included in
the survey. Five of these fields (the social
sciences; the medical sciences outside medical
schools; the earth, atmospheric, and ocean sci-
ences; the agricultural sciences; and the bio-
logical sciences outside medical schools) have
experienced a 100-percent or more increase in
the amount of research space in this condition
(table 2-5).

INTRODUCTION

Information focused solely on the amount of science
and engineering research space and its growth or decline
over time is insufficient for understanding whether there
is enough space to conduct research in general, and
whether the condition of that space is suitable for con-
ducting particularly sophisticated research. Respondents’
assessments of both the quantity and quality of existing
research space at their institutions from 1988-98 are
examined in this chapter.

e

29

Respondents were asked to rate the adequacy of the
amount of research space in each field at their institution
by choosing one of the following categories (see Item 2
of the survey in Appendix C):

A Adequate amount of space: sufficient to sup-
port all the needs of your current S&E research
program commitments in the field;

Inadequate amount of space: not sufficient to
support the needs of your current S&E research
program commitments in the field; or non-
existent, but needed; or

NA Notapplicable or no space needed in this field.

They were also asked to report in either net assignable
square feet or in percents the amount of additional space
needed to support current program commitments.

For each field, respondents indicated the condition
of research space by reporting the percentage of space
falling into one of the following categories (see Item 3
of the survey in Appendix C):

A Suitable for the most scientifically competitive
research in the field;

B  Effective for most levels of research in the
field, but may need limited repair/renovation;

C Requires major renovation to be used
effectively;

D  Requires replacement; or

NA Not applicable or no research space in that

field.

Measures of the adequacy of the amount of S&E
research space and the condition of this space in each
S&E field are based upon the assessments of several
different individuals, including the survey coordinator
at the institution, as well as deans and other admini-
strators. These questions elicit more subjective responses
than do other survey items.
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Tables that analyze differences among S&E fields
have been limited to only those institutions that had
research space or reported a need for additional research
space in those fields.

FINDINGS

ADEQUACY OF THE AMOUNT OF S&E
RESEARCH SPACE FOR CURRENT

RESEARCH COMMITMENTS

Institutions assessed the adequacy of the amount of
science and engineering research space for each field for
which they had research space. They assessed this space
relative to their current research commitments. At least
half of all institutions reported inadequate amounts of
space in every field except mathematics, where 44 percent
of the institutions indicated that their research space was
inadequate (table 2-1). Regardless of institution type, the
amount of existing S&E research space in every field
was rated as inadequate by 40 percent or more of the
institutions that had space in that field.

Table 2-1. Percentage of institutions reporting inadequate amounts of science and _
engineering research space by institution type and field: 1998

In four fields, more than 70 percent of the top
100 institutions indicated that the amount of existing
research space was inadequate to meet their current
research commitments. These fields and the percent of
institutions reporting inadequate amounts of space are
as follows:

* In engineering, 78 percent of the top 100 insti-
tutions reported that their existing research space
was inadequate;

* In the biological sciences outside medical
schools, 74 reported that their research space was
inadequate;

* In the medical sciences in medical schools,
73 percent reported that their research space was
inadequate; and

* Inthephysical sciences, 71 percent reported that
their research space was inadequate.

Institution type
Doctorate-granting
Top 100 in
research Nondoctorate-
Field Total expenditures Other granting

Anyfield.......ccoooeo i 83 92 80 83
Biological sciences—

inside medical schools................ccveeeeierieens 70 62 78 -

outside medical sChools............c.coccevvvienns 64 74 56 67

Physical SCIENCES. ....c..vcevvervriverieieree it ee e 64 7 55 69

PSychology.......ccocoveeimriine i e 511 . . 59 56 45

Social SCIBNCES.......ceviveriiii et e e 61 65 60 59

Mathematics.......c..ccooveiviii i e e 44 47 41 45

Computer SCIENCES............coevvviievesiieiinveverns 56 63 47 60

Earth, atmospheric, and ocean sciences............. 62 61 61 63

ENgineening...........ccoovovveee v e 60 78 52 54

Agricultural SCIENCeS........c..ovvvvere e veire e 55 65 53 47

Medical sciences—
inside medical SChoO!S............ccocviverievenrenen 67 73 62 -
outside medical sChools.............cccceerrnnns 54 68 48 51

KEY: — = number of institutions with nonmissing data less than 5. These institutions are
included in the total.
NOTE: Includes only institutions that reported existing and/or needed research space in that field.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and
Engineering Research Facilities at Colleges and Universities.
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In four fields, 60 percent or more of other doctorate-
granting institutions indicated the amount of existing
research space they had was inadequate for meeting their
current research commitments. These fields and the
percent of institutions reporting inadequate amounts of
space are as follows:

« In the biological sciences in medical schools,
78 percent of other doctorate-granting insti-
tutions reported that their existing research space
was inadequate;

« In the medical sciences in medical schools,
62 percent reported that their research space was
inadequate;

+ In the earth, atmospheric, and ocean sciences,
61 percent reported that their research space was
_inadequate; and

« In the social sciences, 60 percent reported that
their research space was inadequate.

Finally, in four fields, 60 percent or more of
nondoctorate-granting institutions reported that the
amount of research space was inadequate for their current
research commitments. These fields and the percent of
institutions reporting inadequate amounts of space are
as follows:

+ In the physical sciences, 69 percent of
nondoctorate-granting institutions reported that
their research space was inadequate;

+ In the biological sciences outside medical
schools, 67 percent reported that their research
space was inadequate;

+ In the earth, atmospheric, and ocean sciences,
63 percent reported that their research space was
inadequate; and

+ Inthe computer sciences, 60 percent reported that
their research space was inadequate.

Overall, a larger proportion of top 100 institutions
(92 percent) reported inadequate amounts of research
space in at least one field than did other doctorate-granting
institutions (80 percent) and nondoctorate-granting
institutions (83 percent). In engineering an appreciably
larger proportion of top 100 institutions (78 percent)
reported inadequate amounts of research space than either
other doctorate-granting institutions (52 percent) or
nondoctorate-granting institutions (54 percent).
L

" e
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NEED FOR ADDITIONAL S&E RESEARCH

SPACE

The research-performing institutions reported that
they needed an additional 28.5 million net assignable
square feet of S&E research space, or 20 percent more
than they had in order to meet their research
commitments. The amount and proportion of need varied
by field (table 2-2). Mathematics needed the least amount
of additional research space (0.2 million NASF), while
the biological sciences outside medical schools needed
the most (4.8 million NASF). Other fields needing more
than 2 million additional NASF of research space include:

+ Engineering (4.0 million NASF);

e The medical sciences in medical schools
(4.0 million NASF);

 The physical sciences (3.7 million NASF);

Table 2-2. Amount and percentage of total

science and engineering (S&E) research
space needed by field: 1998

Total S&E | Additional
research NASF | Percentage
Field NASF needed needed
NASF in millions
Total. ... v 143 285 20
Biological sciences—
inside medical schoals....... 12 25 21
outside medical schools..... 19 48 25
Physical sciences..........c....... 18 37 20
Psychalogy.........coooerenennen 3 07 25
Social SCIENCeS....c..ccvererniend 5 13 26
Mathematics.........cccccovcernnnn. 1 0.2 24
Computer sciences................ 2 08 40
Earth, atmospheric, and
00eaN SCIENCES......cccovvvns 8 15 20
Engineening..........cecvvivernen. 23 40 17
Agricultural sciences.............. 2% 24 10
Medical sciences—
inside medical schools....... 18 40 22
outside medical schools..... 7 19 27
Other sciences..................... 3 06 21
KEY: NASF = net assignable square feet.
NOTE: Components may not add to totals due to rounding. Includes

only institutions that reported existing and/or needed
research space in that field.

" SOURCE: National Science Foundation/Division of Science Resources
Studies, 1998 Survey of Scientific and Engineering
Research Facilities at Colleges and Universities.
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¢+ The biological sciences in medical schools
(2.5 million NASF); and

~*» The agricultural sciences (2.4 million NASF).

A slightly different picture emerges when institutions’
need for additional space is assessed as a proportion of
their current amount of space. The agricultural sciences
needed the smallest relative increment in research space
(10 percent), while the computer sciences needed the
largest relative increment (40 percent).

This need for space was not distributed equally across
institution types (table 2-3). The top 100 institutions had
the smallest relative need for additional research space
(18 percent more), but they needed the greatest amount
of space (18.6 million NASF). By contrast, the

institutions reported that 41 percent or 14 million NASF
of their research space was in the highest quality condi-
tion, and the nondoctorate-granting institutions reported
that 32 percent or 2 million NASF of their research space
was in this condition (table 2-4).

The research-performing colleges and universities
classified a total of 18 percent (26 million NASF) of their
S&E research space as requiring major renovation. The
proportion of research space requiring renovation was
greater at the top 100 institutions than at other doctorate-
granting institutions (19 percent or 19 million NASF

Table 2-3. Amount and percentage of total science

and engineering (S&E) research space needed
by institution type: 1998

nondoctorate-granting institutions had the greatest Total S&E | Additional
relative need for additional research space (42 percent st re;:;r:h ':2:; Per::z:ge
more), but needed the least amount of space (2.9 million nstitution type NASET mi;ions L
NASF). The other doctorate-granting institutions fell in
. Total ..o 143 285 20
between. They needed 20 percent more space or 6.9 mil-
lion NASF. Doctorate-granting................. 136 26 19
Top 100 in research
ditures................ 101 19 18
ConpITION OF S&E RESEARCH SPACE o % ; o
Over a third (39 percent or 56 m11110r_1 N{\SF) of" the Nondoctorate-grantin......... 7 3 "
S&E research space at research-performing institutions REY:  NASF = ol assianable scumre feet
was rated as “suitable for the most scientifically com- ' = netassig quareteet
petitive research.” The proportion of research space in ~ NOTE: Components may not add to totals due to rounding.

this condition did not differ among the different types of
research-performing institutions. The top 100 institutions
rated 39 percent or 39 million NASF of their research
space this way. Similarly, other doctorate-granting

SOURCE: National Science Foundation/Division of Science Resources
Studies, 1998 Survey of Scientific and Engineering
Research Facilities at Colleges and Universities:

Table 2-4. Institutional assessment of the quality and condition of

science and engineering research space by institution type: 1998

Suitable for the
most scientifically
competitive Effective for Requires
research most levels major Requires
Institution type in the field of research renovation replacement
Percentage of space
Total.. oo 39 38 18 5
Doctorate-granting................ 40 38 18 5
Top 100 in research

expenditures................ 39 7 19 5
Other......oovveiierriiiin e 41 41 15 4
Nondoctorate-granting............ 32 37 : 26 5

NOTE:

Components may not add to totals due to rounding.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific
and Engineering Research Facilities at Colieges and Universities.
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compared with 15 percent or 5 million NASF).
Nondoctorate institutions reported that 26 percent of their
research space required major renovation.

There was general consistency among the different
types of institutions regarding the proportion of S&E re-
search space requiring replacement: 5 percent of the S&E
research space at the top 100 and nondoctorate-granting
institutions (5 million and 0.4 million NASF, respectively)
was assessed as needing replacement, and 4 percent of
S&E research space at other doctorate-granting
institutions (1 million NASF) needed replacement.

AMOUNT OF S&E RESEARCH SPACE IN
EacH FIELD REQUIRING EITHER MAJOR

"RENOVATION OR REPLACEMENT

. Research-performing institutions reported 33.0 mil-
lion NASF of S&E research space in need of major
renovation or replacement in 1998. This represents almost
one quarter (23 percent) of all S&E research space. The
amount of research space in this condition has increased
continuously since 1988, when 17.7 million NASF
(16 percent) of all S&E research space needed major
renovation or replacement.

Consistent with all previous surveys, in 1998, the
agricultural sciences was again the field with the greatest
amount of research space in need of major renovation or
replacement. Of the 25 million NASF of S&E research
space in the agricultural sciences (table 1-6), almost a
third (7.5 million NASF or 30 percent) was assessed as
requiring major renovation or replacement (table 2-5).
This relatively large need is concentrated in a small
number of institutions. Only 16 percent of all research-
performing institutions have research space in the
agricultural sciences (table 1-5), and more than half of
these institutions (55 percent) reported inadequate
research space in this field (table 2-1).

At the time of the survey, the research-performing
institutions indicated that more than 3 million NASF of
research space in four other fields required major
renovation or replacement:

The biological sciences outside of medical
schools contained 4.8 million NASF in need of
major renovation or replacement;
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The medical sciences in medical schools contained
4.6 million NASF of research space in this
condition; ' ‘

Engineering contained 4.3 million NASF; and

The physical sciences contained 3.9 million
NASF.

Since 1988, the amount of research space requiring
major renovation or replacement has increased in all but
one S&E field (mathematics). Five fields have experi-
enced an increase of 100 percent or more in the amount
of research space in this condition over the decade:'

The social sciences have experienced a 147-per-
cent increase in research space inneed of renova-
tion or replacement (from 0.30 million NASF to
0.74 million NASF); o

The medical sciences outside medical schools
have experienced a 125-percent increase in
research space in this condition (from 0.8 million
NASEF to 1.8 million NASF);

The earth, atmospheric, and ocean sciences have
experienced a 111-percent increase (from
0.9 million NASF to 1.9 million NASF);

The agricultural sciences have experienced a
108-percent increase (from 3.6 million NASF to
7.5 million NASF); and

The Biological sciences outside medical schools
have experienced a 100-percent increase (from
2.4 million NASF to 4.8 million NASF).

Two other fields have experienced a near doubling
of research space in need of major renovation or
replacement since 1988. In engineering, research space
in this condition grew from 2.2 million NASF to 4.3 mil-
lion NASF (a 95-percent increase), while research space
in this condition in the medical sciences in medical
schools grew from 2.4 million NASF to 4.6 million NASF
(a 92-percent increase).

15 Data in table 2-5 have been rounded to one decimal place. In
order to calculate meaningful percent changes over time, data in the
text for some fields are presented as rounded to the second decimal
place.
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Table 2-5. Trends in the amount of science and engineering research space requiring

major renovation or replacement by field: 1988-98

Field 1988 1990 1992 1994 1996 1998
NASF in millions
Total e s 177 18.0 194 21.7 252 330

Biological sciences—

inside medical schools.............. 10 1.2 16 1.6 16 19

outside medical schoals............ 24 25 26 32 34 48
Physical sciences........cccccvieenne 29 27 24 31 34 39
PSYChOIOgY..........cvevreereeccrriennnns 04 04 03 04 04 06
Social SCIENCES.......vvvrirrrrerrneenns 03 03 04 0.3 05 07
Mathematics..........cccervercrrniverene 01 0.1 0.1 0.1 01 01
Computer SCIences.......cc.cvvvrernne. 0.2 0.1 0.1 0.1 0.2 03
Earth, atmospheric, and

0Cean SCIBNCES.......ocverrrrrerennes 09 09 08 13 13 19
Engineering..........ccovveneceeeneinene 22 28 23 32 40 43
Agricultural sciences.............c.o.., 36 46 52 4.4 53 75
Medical sciences—

inside medical schools.............. 24 19 27 29 36 48

outside medical schodls............ 08 09 1.0 10 15 18

KEY: NASF = net assignable square feet.
NOTE: Components may not add to totals due to rounding. The total includes other sciences.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering
Research Facilities at Colleges and Universities.

Between the last survey (1996) and the current one, * Inthe social sciences, it increased by 48 percent
the amount of research space requiring major renovation (from 0.50 million NASF to 0.74 million NASF);
or replacement increased by 40 percent or more in six ) . .
fields:'6 * In the earth, atmospheric, and ocean sciences, it

increased by 46 percent (from 1.3 million NASF
 Inthe computer sciences, it increased by 100 per- to 1.9 million NASF);
cent (from 0.16 million NASF to 0.32 million

* In the agricultural sciences, it increased by
42 percent (from 5.3 million NASF to 7.5 million
 In psychology, it increased by 55 percent (from NASF); and
0.40 million NASF to 0.62 million NASF);

NASF);

* Inthebiological sciences outside medical schools,
- itincreased by 41 percent (from 3.4 million NASF
1 Tbid. to 4.8 million NASF). '
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CHAPTER 3—THE CONSTRUCTION OF
S&E RESEARCH SPACE

HIGHLIGHTS

In fiscal years 1996 and 1997, research-
performing institutions began construction on
11.1 million net assignable square feet of science
and engineering research space. This space is

17 percent more than was started in 1994 and

1995 (9.5 million NASF) (table 3-1).

Research-performing institutions committed
$3.1 billion to the construction of new S&E
research facilities in fiscal years 1996 and 1997.
This is 15 percent more (in constant dollars) than
they committed to new construction a decade ago
(table 3-2).

Almost one third (30 percent) of all research-
performing colleges and universities initiated
new S&E research space construction projects
during fiscal years 1996 and 1997 (table 3-5).

Four fields account for more than half (61 per-
cent) of the $3.1 billion committed to the con-
struction of new research facilities in 1996 and
1997. These fields are the medical sciences in
medical schools ($784 million), the biological
sciences outside medical schools ($404 million),
the physical sciences ($381 million), and engi-
neering ($332 million) (table 3-8).

For fiscal years 1998 and 1999, research-
performing institutions are scheduled to commit
$3.9 billion to construct S&E research facili-
ties and one tenth of that amount ($396 million)
to construct central campus infrastructure
(table 3-4).

ey

INTRODUCTION

This chapter discusses the state of recently initiated
construction of new science and engineering research
facilities in research-performing colleges and universities.
The term “construction” in this chapter and throughout
this report refers to the building of facilities that currently
do not exist.
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Institutions were asked to estimate the research-
related costs and space for construction projects costing
over $100,000 begun during fiscal years 1996 and 1997,
and to make the same estimates for projects scheduled
for fiscal years 1998 and 1999. Project start-up was
defined as the fiscal year in which construction began or
was expected to begin. In the case of multiyear projects,
total project costs were allocated to the fiscal year in
which the construction began. Note, however, that the
costs and parameters of multiyear projects can change
between the time a project begins and the time it is
completed.

The reported financial commitments, defined as the
costs to complete a project, include planning, site prepa-
ration, construction, fixed equipment, and building
infrastructure. It should be noted that fluctuations in funds
committed to construction from one year to another can
result from large projects at a small number of institutions.
Given the costs of constructing S&E research facilities,
a large increase could reflect a new building on one or
two campuses. Indeed, this is often the case for the
nondoctorate-granting institutions.

Institutions were also asked to report planned
expenditures for central campus infrastructure (see Item 6
of the survey in Appendix C). Central campus infrastruc-
ture was defined as those systems that exist between the
buildings of a campus and the nonarchitectural elements
of campus design. Examples included central wiring for
telecommunications systems, waste storage and disposal
facilities, electrical wiring between buildings, central
heating and air exchange systems, drains, sewers, road-
ways, walkways, and parking systems. Plumbing, light-
ing, wiring, air exchange systems, and the like that exist
within a building or within five feet of the building
foundation were considered building infrastructure and
were excluded from this definition of central campus
infrastructure.

In 1998, for the first time, institutions were asked to
list separately any nonfixed equipment costing $1 million
or more that was included as part of their new construction
costs for fiscal years 1996 and 1997. If a project were to
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serve both research and nonresearch purposes, respond-
ents were asked to prorate the construction costs and
space estimates so that the research-related portion of
the costs was reflected (see Items 4a, 4b, and 4c of the
survey in Appendix C).

FINDINGS

AMOUNT OF NEW S&E RESEARCH SPACE

UNDER CONSTRUCTION

New construction projects initiated in 1996 and 1997
are expected to produce 11.1 million net assignable square
feet of new science and engineering research space. This
is a 17-percent increase in new research space under
construction compared with new construction projects
begun in 1994 and 1995 (9.5 million NASF) (table 3-1).
These 11.1 million NASF are the equivalent of 8 percent
of existing research space (143.3 million NASF).

Doctorate-granting institutions initiated the greatest
amount of square footage of new facilities construction,
89 percent or 9.9 million NASF. This square footage is a
12-percent increase over 1994-95 levels (8.8 million
NASF). The top 100 institutions account for 70 percent
(6.9 million NASF) of the new construction projects
begun at doctorate-granting institutions.

Funps COMMITTED TO THE |
ConsTrUCTION OF S&E RESEARCH

SPACE

Research-performing institutions committed $3.1 bil-
lion to the construction of S&E research space in 1996
and 1997. This is 15 percent or $399 million more (in
constant dollars) than they committed to new construction
a decade ago (table 3-2; figure 3-1).

The doctorate-granting institutions committed more
funds to new construction in 1996 and 1997 than they
did a decade ago, with the largest increases occurring at
the other doctorate-granting institutions. Between 1986~
87 and 1996-97:

* Doctorate-granting institutions committed
$348 million or 14 percent more funds to new
construction;

Top 100 institutions committed $59 million
or 3 percent fewer funds; and

Other doctorate-granting institutions
committed $408 million or 107 percent more
funds.

Table 3-1. Trends in the amount of science and engineering research space under

construction for projects costing more than $100,000 by institution type: 1986-97

Institution type 1986-87 1988-89 1990-91 1992-93 1994-95 1996-97
NASF in thousands
Total e 9922 10,647 11,433 12,405 9,521 11,101
Doctorate-granting................. 8,908 9,840 11,022 12,014 8,818 9,914
" Top 100 in research
expenditures................ 7,261 6,073 6,972 8,197 6,426 6,944
Other.....ooeveve i 1,647 3,767 4,050 3,818 2,391 2,970
Nondoctorate-granting............ 1,014 807 411 391 703 1,187
KEY:  NASF = net assignable square feet.

NOTE: Components may not add to totals due to rounding. The reader is cautioned against summing the NASF
constructed over time or adding the amount of newly constructed space to existing space. The data

collected do not indicate whether newly constructed

space replaces existing NASF or whether new

space provides additional S&E resources for the institution.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and
Engineering Research Facilities at Colleges and Universities.
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Table 3-2. Trends in funds committed to construct science and engineering research

facilities for projects costing more than $100,000 by institution type: 1986-97

Institution type 1986-87 1988-89 1990-91 1992-93 1994-95 1996-97
In mitlions of constant 1997 dollars

Total... v 271 3,032 3537 © 3207 2920 3,10
Doctorate-granting................. 2495 2,849 33831 - 31021 2571 2,843

Top 100 in research '
expenditures................ 213 1,917 2,403 2,314 2,117 2,054
(07111 USSR 381 932 982 788 454 789
Nondoctorate-granting..........| =~ 215 185 152 | 104 349 267

NOTE:  Components may not add to totals due to rounding. Cumrent dollars have been adjusted to constant 1997
dollars using the Bufeau of the Census’ Composite Fixed-Weighted Price Index for Construction.

SOURCE: National Science Foundation/Divisior{ of Science Resources Studies, 1998 Survey of Scientific and
" Engineering Research Facilities at Colleges and Universitites.

Figure 3-1. Trends in science and engineering construction expenditures by type of institution: 1986-97

in millions of constant
1997 dollars
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SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research Facilities at
Colleges and Universities.
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Overall, in 1996 and 1997, a subset of 383 research-
performing institutions that were in both the 1996 and
1998 samples committed close to what, in the 1996
survey, they anticipated committing to new construction
projects in 1996 or 1997 (table 3-3).!” They were sched-
uled to commit $2,828 million and actually committed
$2,801 million, a difference of $27 million or 1 percent.
The doctorate-granting institutions were most consistent
with their earlier plans:

* Doctorate-granting institutions committed
$44 million or 2 percent fewer funds than they
had scheduled;

— The top 100 institutions committed $23 mil-
lion or 1 percent fewer funds than they had
scheduled; and

— Other doctorate-granting institutions com-
mitted $21 million or 3 percent fewer funds
than they had scheduled.

FuNDS SCHEDULED FOR THE
CONSTRUCTION OF S&E RESEARCH
SPACE AND CENTRAL CAMPUS

INFRASTRUCTURE

For fiscal years 1998 and 1999, research-performing
institutions are scheduled to commit $3.9 billion to begin
construction on new S&E research space. If all this con-
struction were to occur, it would represent a 27-percent
($839 million) increase over the amount the research-
performing institutions committed to new S&E con-
struction begun in 1996 or 1997 ($3.1 billion).

_ . This anticipated increase is greater in relative terms
among nondoctorate-granting institutions than among the
different types of doctorate-granting institutions. Anti-
cipated increases in financial commitments to new S&E
construction projects between the current survey period
and the next are as follows:

17 The scheduled 1996-97 data come from National Science
Foundation/Division of Science Resources Studies, /996 Survey of
Scientific and Engineering Research Facilities at Colleges and
Universities. Because this analysis is limited to the subset of research-
performing institutions that were in both the 1996 and 1998 samples,
the results do not generalize to the population of research-performing
institutions.
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Table 3-3. Scheduled and actual construction
expenditures for projects costing more than

$100,000 for science and engineering
research space by institution type: 1996-97

Number of { 1996-97 1996-97
Institution type institutions | (scheduled) | (actual)
in millions of dollars
Total 383 2828 2,801
Doctorate-granting............. 257 272% 2,682
Top 100 in research

expenditures.......... 99 2,077 2,054
Other......coecvceevesrneeeenes 158 649 628
Nondoctorate-granting....... 126 103 19

NOTE: Components may not add to totals due to rounding. Includes

only institutions that were in both the 1996 and 1998
samples.

SOURCE: National Science Foundation/Division of Science Resources
Studies, 1996 and 1998 Surveys of Scientific and
Engineering Research Facilities at Colleges and
Universities.

* Doctorate-granting institutions plan to commit 23
percent or $651 million more to new S&E
construction projects in 1998 and 1999 than they
did in 1996 and 1997,

- Tob 100 institutions plan to commit 24 per-
cent or $483 million more;

—  Other doctorate-granting institutions plan to
commit 21 percent or $168 million more; and

* Nondoctorate-granting institutions plan to
commit 70 percent or $188 million more to new
S&E construction projects (tables 3-4 and 3-2).

Research-performing institutions are scheduled to
commit another $396 million to new central campus
infrastructure construction projects in 1998 and 1999.
These funds are distributed among the institution types
as follows:

« . Doctorate-granting institutions plan to commit
91 percent or $359 million of all new central
campus infrastructure funds;

-~ Top 100 institutions plan to commit 75 per-
cent or $297 million of these funds;

~  Other doctorate-granting institutions plan to
commit 16 percent or $62 million of these
funds; and
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»  Nondoctorate-granting institutions plan to commit
9 percent or $37 million of these funds.

COLLEGES AND UNIVERSITIES STARTING

S&E CONSTRUCTION PROJECTS ‘

In fiscal years 1996 and 1997, 30 percent of all
research-performing institutions initiated new S&E
construction projects. This proportion is less than in fiscal
years 198687 through 1992-93 when a larger proportion
of institutions started new S&E construction projects.

A larger proportion of doctorate-granting institutions
began S&E construction in these years than began

Table 3-4. Funds scheduled for construction of science and
engineering (S&E) research space and central campus

infrastructure for projects costing more than $100,000 by
institution type: 1998-99

Scheduled construction
S&E Central
research campus
Institution type space | infrastructure]  Total*
In millions of dollars
Total.. .o ceer e e 3949 396 4,344
Doctorate-granting........... 3494 359 3,853
Top 100 in research

expenditures.......... 2,537 297 2834
Other......ccovevevecrerunnae 957 62 1,019
Nondoctorate-granting...... 455 37 492

*This is the total of scheduled S&E research space and central campus
infrastructure construction. It does not represent total scheduled
construction across all science and nonscience disciplines.

NOTE:  Components may not add to totals due to rounding.

SOURCE: National Science Foundation/Division of Science Resources
Studies, 1998 Survey of Scientific and Engineering
.. Research Facilities at Colleges and Universities.

Table 3-5. Trends in the percentage of institutions startung projects to construct science and engmeenng
research facilities costlng more than $100,000 by institution type: 1986-99

construction projects in 1996 and 1997 (38 percent). The
proportion of nondoctorate-granting institutions starting
new S&E construction projects in fiscal years 1996 and
1997 (19 percent) is not appreciably different from any
year except 1988—89, when 32 percent of nondoctorate-
granting institutions started new S&E construction projects
(table 3-5).

In 1998 and 1999, 31 percent of research-performing
institutions are scheduled to start new S&E construction
projects. Only the top 100 institutions anticipated a change
in the percentage of institutions scheduled to start new

- S&E construction projects. If the top 100 institutions act

in accordance with their plans, 64 percent of them will
start new construction projects in 1998 and 1999. This
represents a 4-percentage point drop from 1996 and 1997
when 68 percent of these institutions started new projects.

A separate analysis (table 3-6) of the 383 institutions
that were in both the 1996 and 1998 samples reveals that
104 or 71 percent of all research-performing institutions
that had scheduled new construction for 1996 or 1997
actually undertook it.'* The actions of the top 100 insti-
tutions were more consistent with their plans than that of
the other types of institutions. Overall, 91 or 74 percent
of all doctorate-granting institutions that had scheduled
construction acted in accordance with their plans, as did:

* 55 or 89 percent of top 100 institutions;

» 36 or 59 percent of other doctorate-granting
institutions; and

* 14 or 58 percent of nondoctorate-granting

institutions.

18 Because this analysis is limited to the subset of research-
performing institutions that were in both the 1996 and 1998 samples,
the results do not generalize to the population of research-performing
institutions.

(scheduled)
Institution type 1986-87 1988-89 1990-91 1992-93 1994-95 1996-97 1998-99
Percentage

TOMA.. e ooee e rvessaneeeesesesssessamsseeseesecesses 37 44 37 33 2 30 3
Doctorate-granting 47 53 57 4 42 38 38
Top 100 in research expenditures.... 72 71 81 79 75 68 64
Other. 34 44 45 28 26 27 29
Nondoctorate-granting..............cccc.e.eeee-.} ‘ 25 32 12 15 13 19 21

NOTE:  As used here, capital projects are construction projects with prorated costs of $100,000 or more for affected research space.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research

Facilities at Colleges and Universities.
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Table 3-6. Number of institutions starting science and engineering research facilities

construction projects costing more than $100,000 and whether construction

was scheduled by institution type: 1996-97

Number of institutions
that scheduled Number of institutions
Number of institutions construction and Number of institutions | that did not schedule
that scheduled actually started that did not schedule construction but

Institution type construction construction construction started construction
Total.o o, 147 104 236 2
Doctorate-granting............. 123 91 134 2

Top 100 in research -

expenditures ............... 62 55 37 13
1Y 61 3% 97 15
Nondoctorate-granting............ 24 14 103 1

NOTE:

Components may not sum to totals due to rounding. Includes only 383 institutions that were in both the 1996 and 1998

samples.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1996 and 1998 Surveys of Scientific and Engineering

Research Facilities at Colleges and Universities.

It is also worth noting that 29 or 12 percent of insti-
tutions that had not scheduled construction for 1996 or
1997, did, in fact, start new construction projects during
that period. Overall, 28 or 21 percent of doctorate-granting
institutions that had not scheduled any construction
projects began construction projects; 13 or 35 percent of
the top 100 institutions that had not scheduled construction
projects did so.

FieLDS IN WHICH CONSTRUCTION

PROJECTS STARTED

Overall, the proportion of institutions that began new
S&E construction projects declined by 7-percentage points
over the decade, from 37 to 30 percent of institutions.
Two fields registered an appreciable change during this
time penod

* In engineering, the proportion of institutions
starting new construction projects decreased from
28 to 11 percent; and

* In the agricultural sciences, the proportion of
institutions starting new construction projects
decreased from 38 to 28 percent (table 3-7).

Only one field registered an appreciable increase in
the proportion of institutions starting new construction
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since the last survey period. The proportion of institutions
starting new construction projects in the biological
sciences outside medical schools increased from 9 percent
of institutions to 13 percent.

Finally, the proportion of institutions scheduled to start
new construction projects in the various S&E fields in
1998 and 1999 is expected to decline appreciably from
199697 levels in one field. The proportion of institutions
scheduled to start new construction projects in the medical
sciences in medical schools is expected to decrease from
33 to 20 percent of institutions.

Funps CoMMITTED TO S&E RESEARCH
SPACE CONSTRUCTION PrROJECTSIN -

DIFFERENT FIELDS

Four fields account for more than half (61 percent)
of the $3.1 billion committed to the construction of new
S&E research space by research-performing institutions
in fiscal years 1996 and 1997:

¢ The medical sciences in medical schools account
for $784 million;

* The biological sciences outside medical schools
account for $404 million;
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Table 3-7. Trends in the percentage of institutions starting projects to construct science and
engineering research facilities costing more than $100,000 by field: 1986-99

. (scheduled)
Field 1986-87 1990-91 1992-93 1998-99
Percentage
TOMAL. ..t e e crere e kY4 44 KYs 3 29 30 3
Biological sciences— ,
inside medical schools.................. 20 26 33 20 10 14 22
outside medical schools................. 9 19 10 10 8 13 12
Physical SCIENCES.......crvvereeremrecossien 9 15 " 9 9 " 14
PSYCROIOGY. ... cevcevere e cccrerent i 5 3 7 2 2 4 5
S0CIal SCIBNCES. ..o se e 5 4 -2 3 4 5 4
Mathematics. ... oo cevverienieriieniineas 1 2 4 2 1 1 5
Computer SCIENCES... .....coveeeunirunne. 8 6 7 4 1 4 3
Earth, atmospheric, and
0CLAN SCIBNCES. ..eveveevesvereerrersessans 9 6 15 9 5 11 9
ENGINEEING. .vvv.vv o cev s s ms 28 18 16 17 14 11 14
Agricultural SCIBNCES. ......c.veeueniversiens 38 3 30 27 23 281 . 20
Medical sciences—
inside medical schools.................. 32 23 41 33 26 33 20
* outside medical schools................. 7 5 13 " 6 9 "

' Some 1994-95 values have been revised from the 1996 report.
2 psychology and the social sciences were not differentiated in the questionnaire item for the 1990-91 period.

NOTE:

Percentages are based on the number of institutions with existing research space and/or planned construction of research space in a

given field.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research Facilities

at Colleges and Universities.

The physical sciences account for $381 million;
and

Engineering accounts for $332 million (table 3-8).

In addition to these four fields, research-performing
institutions committed more than $100 million to construct
new research space in five other fields:

The agricultural sciences account for $273 million;

The medical sciences outside of medical schools
account for $259 million;

“The biological sciences in medical schools
. account for $178 million;

The earth, atmospheric, and ocean sciences
account for $172 million; and

The other sciences account for $145 million.
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The amount of funds committed to the construction
of new research space more than doubled in three fields
since the last survey:

« In the earth, atmospheric, and ocean sciences,
funds increased from $35 million to $172 Imlhon
(a 391-percent increase);

« Inmathematics, funds increased from $2 million
to $9 million (a 350-percent increase); and

« Inthe medical sciences outside medical schools,
funds increased from $129 million to $259 mil-
lion (a 101-percent increase).

The amount of funds committed for the construction
of new research space declined by 25 percent or more in
three fields since the last survey:

« In the computer sciences, from $49 million to
$21 million (a 57-percent decrease);
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Table 3-8. Trends in funds committed to construct science and engineering research facilities
for projects costing more than $100,000 by field: 1986-99

: (scheduled)
Field 198687 1988-89 1990-91 1992-93 1994-95 1996-97 1998-99
In millions of constant 1997 doflars
Total... 2,711 3,032 3,537 3,207 - 2920 3,110 3,949
Biological sciences—
inside medical schoals............... 184 223 453 389 238 178 597
outside medical schools............. 428 487 536 333 409 404 812
Physical sciences..............c....... 241 494 511 384 449 381 525
Psychology.............c.coeveviiesieean, 3 Ky 43 18 4 7 91
Social SCIenCes.............ocov v eeeene. 51 59 -t 51 118 75 81
Mathematics...............ccoovreeenn . 2 1 15| 12 2 9 19
Computer sciences.......................| 81 80 47 54 49 21 27
Earth, atmospheric, and
0Cean SCIeNCES.................... 75 100 202 140 35 172 235
Engineenng............ccoooeveennnns 568 478 469 326 607 332 528
Agricultural sciences....................., 198 187 208 239 158 273 169
Medical sciences—
inside medical schools............... 399 722 779 957 554 784 613
outside medical schoals............. 268 75 179 183 129 259 206
Other sciences................... 184 87 95 117 129 145 46

* Psychology and the social sciences were not differentiated in the

NOTE:

the Census' Composite Fixed-Weighted Price Index for Construction.

questionnaire item for the 1990~91 period.

Components may not add to totals due to rounding. Current dollars have been adjusted to constant 1997 dollars using the Bureau of

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Resea_rdh Facilities

at Colleges and Universities.

In engineering, from $607 million to $332 million
(a 45-percent decrease); and

In the biological sciences in medical schools from
$238 million to $178 million (a 25-percent
decrease).

In 1998 and 1999, funds committed to new con-
struction are scheduled to more than double in three fields:

In the biological sciences in medical schools,
funds are expected to increase from $178 million
to $597 million (a 235-percent increase);

In mathematics, funds are expected to increase
from $9 million to $19 million (a 111-percent
increase); and

In the biological sciences outside medical schools,
funds are expected to increase from $404 million
to $812 million (a 101-percent increase).
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At the same time, funds committed to new con-

struction are scheduled to decrease by at least 20 percent
in four fields:

In other sciences, from $145 million to $46 mil-
lion (a 68-percent decrease);

In the agricultural sciences, from $273 million
to $169 million (a 38-percent decrease);

In the medical sciences in medical schools, from
$784 million to $613 million (a 22-percent
decrease); and

In medical sciences outside medical schools,
from $259 million to $206 million (a 20-percent
decrease). '
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Funps CoMMITTED TO NONFIXED
EQuiPMENT COSTING OVER $1 MILLION

IN NEw CONSTRUCTION PROJECTS

In 1996 and 1997, 10 doctorate-granting institutions
(4 top 100 institutions and 6 other doctorate-granting
institutions) committed $18.9 million to nonfixed equip-
ment costing $1 million or more in their new S&E con-
struction projects. These commitments occurred in only
four fields and represented 11 percent of total construction
commitments in those fields:

+ In the biological sciences outside medical
schools, the amount of funds committed by two
institutions to nonfixed equipment costing over
$1 million accounted for 8 percent of all con-
struction commitments in this field;

43

In the physical sciences, the amount of funds
committed by three institutions to this type of
equipment accounted for 9 percent of all con-
struction commitments in this field;

In engineering, the amount of funds committed
by two institutions to this type of equipment
accounted for 17 percent of all construction
commitments in this field; and

In the medical sciences outside medical schools,
the amount of funds committed by two insti-
tutions to this type of equipment accounted for
15 percent of all construction commitments in
this field.
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CHAPTER 4——THE REPAIR/RENOVATION OF S&E
RESEARCH FACILITIES

HIGHLIGHTS

In fiscal years 1996 and 1997, research-
performing institutions committed $1.5 billion
to the repair/renovation of science and engi-
neering research facilities. This is 22 percent
more (in constant dollars) than they committed
to new repair/renovation projects in 1994 and
1995 ($1.3 billion) (table 4-1).

More than half (52 percent) of all research-
performing colleges and universities undertook
some type of repair/renovation project costing
over $100,000 during fiscal years 1996 and 1997
(table 4-5).

In the current survey period, financial com-
mitments to repair/renovation projects accounted
for 33 percent of total capital project expendi-
tures, up from 25 percent in fiscal years 1990
and 1991 (table 4-3).

Five fields account for more than three quarters
(76 percent) of the $1.3 billion committed to the
repair/renovation of research facilities costing
over $100,000 in 1996 and 1997. These fields
are the physical sciences ($244 million), engi-
neering ($208 million), the biological sciences
outside medical schools ($200 million), the medi-
cal sciences in medical schools ($196 million),
and the biological sciences in medical schools
($164 million) (table 4-8).

For fiscal years 1998 and 1999, research-
performing institutions are scheduled to commit
$1.6 billion to S&E repair/renovation projects
costing more than $100,000 and $983 million to
central campus infrastructure repair/ renovation
projects costing more than $100,000 (table 4-4).

INTRODUCTION

After years of deferring building repair projects,
many of the Nation’s colleges and universities have begun
pushing aggressively to fund improvements to college
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facilities.' In this chapter, we examine the extent to which
research-performing colleges and universities were
engaged in the repair/renovation of science and engi-
neering research facilities in 1996 and 1997 and the fields
in which this activity occurred.

As was the case for construction in Chapter 3, insti-
tutions were asked to estimate the research-related costs
and space for repair/renovation projects begun during
fiscal years 1996 and 1997, and to make the same
estimates for projects scheduled to begin in fiscal years
1998 and 1999. The project start-up time was defined as
the fiscal year in which actual work began (or was
expected to begin). In the case of projects conducted over
multiple years, total project costs were allocated to the
fiscal year in which the repair/renovation began. Note,
however, that the costs and parameters of multiyear
projects can change between the time a project begins
and the time it is completed.

The reported financial commitments, defined as the
cost to. complete a project, included planning, site
preparation, fixed equipment, and building infrastructure.
Projects costing over $100,000 and those costing between
$5,000 and $100,000 were reported separately.

It should be noted that fluctuations in repair/
renovation spending from one year to another can result
from large projects at a small number of institutions.
Given the costs of repairing/renovating S&E research
facilities, a large increase could reflect a big project on
one or two campuses. Indeed, this is often the case for
the nondoctorate-granting institutions.

This year, for the first time, institutions were asked
to report any nonfixed equipment costing $1 million or
more that was included as part of their repair/renovation
costs for fiscal years 1996 and 1997. If a project were to
serve both research and nonresearch purposes, repair/
renovation costs and space estimates were to be prorated
to reflect the research-related portion of the cost and space
(see Items 4a, 4b, and 4c in Appendix C).

19 Peter Schmidt. (1998, June 12). A building boom for public
colleges. The Chronicle of Higher Education, A29-A30.
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FINDINGS

Funps COMMITTED TO THE REPAIR/
RENOVATION OF S& E RESEARCH

FACILITIES

Research-performing institutions committed a total
of $1.5 billion to the repair/renovation of science and
engineering research facilities in 1996 and 1997. This is
22 percent more (in constant dollars) than they committed
to new repair/renovation projects in the last survey period
($1.3 billion).

Between fiscal years 1994 and 1995 and fiscal years
1996 and 1997, doctorate-granting institutions and
nondoctorate-granting institutions increased the amount
of funds committed to new repair/renovation projects:

Table 4-1. Trends in funds committed to repair/renovate science and engineering research
facilities by institution type and cost of project: 1986-97

* Doctorate-granting institutions committed
$166 million or 14 percent more funds;

~ The top 100 institutions committed $78 mil-
lion or 9 percent more funds; and

»  Nondoctorate-granting institutions committed
$107 million or 122 percent more funds
(table 4-1).

Financial commitments to repair/renovation projects
costing over $100,000 constituted 86 percent of all repair/
renovation funds in 1996 and 1997. Funds committed to these
types of repair/renovation projects increased by 19 percent
since the last survey (from $1,116 million to $1,325 million).
Funds for projects costing over $100,000 increased at -
doctorate-granting institutions and nondoctorate-granting
institutions during both of these time periods (figure 4-1):

Institution type 1990-91 1992-93 1994-95
In millions of constant 1997 dollars
Total '

Total COSE....ce v verie et e cer vt e - - 1,155 1,230 1,259 1,532
Over $100,000.........c.ccceimmminnniien i 1,108 1,243 982 955 1,116 1,325
Under $100,000............ccoovvvvnvinnininein ] - - 173 275 142 208
Doctorate-granting

Total COSt.......ccvevrerrrmeceeinecerierirecenns - - 1,112 1,153 1,171 1,337
Over $100,000.........ccccoveemerrvnnnne. 1,048 1,205 944 916 | 1,035 1,142
Under $100,000..........cccoeccvrvemvenne. - - 168 237 136 195
Top 100 in research expenditures |l -

Total cost.......cc.ovvrvnninrinnennne. - - 867 915 904 982
Over $100,000..................... 788 594 752 710 97| 857
Under $100,000..................., - - 115 205 108 125
Other
Total CoSt...... e vvevrerreiniineereraes - - 245 238 267 355
Over $100,000..................... 260 610 192 206 238 285
Under $100,000.................... - - 53 KX] 28 70
Nondoctorate-granting

Total COSt.....cccoivvrrariennnneecrcer e - - 43 77 88 195
Over $100,000...........cccooeevrevrvnnne. 59 37 38 39 81 182
Under $100,000.............ccccevvennnnan. - - 5 38 6 13

KEY: -~ = Data were not collected.

NOTE:  Components may not add to totals due to rounding. Current dollars have been adjusted to constant 1997 dollars using the

Bureau of the Census' Composite Fixed Weighted Price Index for Construction.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research

Facilities at Colleges and Universities.
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Figure 4-1. Trends in funds committed to science and engineering research facilities repairirenovation
projects costing more than $100,000 by institution type: 1986-97
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Components may not add to totals due to rounding. Current dollars have been adjusted to constant 1997 dollars using the Bureau of the
Census' Composite Fixed Weighted Price Index for Construction.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research Facilities at
Colleges and Universities.

At doctorate-granting institutions, the funds for
projects costing over $100,000 increased by

- $107 million or 10 percent since the last survey
(from $1,035 million to $1,142 million);

At the top 100 institutions, the funds for these
projects increased by $60 million or 8 per-
cent since the last survey (from $797 million
to $857 million); and

At nondoctorate-granting institutions, thc
funds for these projects increased by
$101 million or 125 percent since the last
survey (from $81 million to $182 million).

Total funds committed to new repair/renovation
projects costing less than $100,000 increased by 46 per-
cent since the last survey, from $142 million to $208 mil-
lion. In 1996 and 1997, these less expensive projects
accounted for 14 percent of all funds committed to new

" repair/renovation projects. Since the last survey, all
institution types increased their allocations to these kinds
of projects (table 4-1):
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Doctorate-granting institutions increased their
allocations by $59 million or 43 percent (from
$136 million to $195 million);

The top 100 institutions increased their
allocations by $17 million or 16 percent
(from $108 million to $125 million);

Other doctorate-granting institutions
increased their allocations by $42 million or
150 percent (from $28 million to $70 million);
and

Nondoctorate-granting institutions increased their
allocations by $7 million or 117 percent (from $6
million to $13 million).
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A subset of 383 research-performing institutions
were in both the 1996 and 1998 samples. These
institutions actually committed in fiscal years 1996
and 1997 close to the amounts that in the 1996 survey
they had estimated they would commit to new repair/
renovation projects costing over $100,000; they
would start in 1996 and 1998.%° They were scheduled
to commit $1,188 million and actually committed
$1,145 million, a difference of $43 million or 4
percent. The doctorate granting institutions
committed fewer funds than they had planned:

* Doctorate-granting institutions committed
$48 million or 4 percent fewer funds than
they had scheduled;

— The top 100 institutions committed
$42 million or 5 percent fewer funds than
they had scheduled; and

— Other doctorate-granting institutions
committed $6 million or 3 percent
fewer funds than they had scheduled
(table 4-2).

Table 4-2. Scheduled and actual repair/renovation
commitments for projects costing more than

$100,000 for science and engineering
research space by institution type: 1996-97

Number of 1996-97 1996-97
Institution type institutions | (scheduled) (actual)
In millions of dollars
Total.. e 383 1,188 1,145
Doctorate-granting......... 257 1,098 1,050
Top 100 in research
expenditures........ 99 898 856
Other......cccovvcveriienn, 158 200 194
Nondoctorate-granting... 126 89 95
NOTE:  Components may not add to totals due to rounding. Includes

only institutions in both the 1996 and 1998 samples.

SOURCE: National Science Foundation/Division of Science Resources
Studies, 1996 and 1998 Surveys of Scientific and
Engineering Research Facilities at Colleges and
Universities.

* The scheduled 1996-97 data come from National Science
Foundation/Division of Science Resources Studies, 1996 Survey of
Scientific and Engineering Research Facilities at Colleges and
Universities. Because this analysis is limited to the subset of research-
performing institutions that were in both the 1996 and 1998 samples,
the results do not generalize to the population of research-performing
institutions.
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Funps COMMITTED TO REPAIR/
RENOVATION PROJECTS AS A PROPORTION

OF ToTAL CAPITAL PROJECTS

The share of total capital project funds committed
to initiate the repair/renovation of S&E research space
has risen in each survey period since data were first
collected on this topic in 1990-91.2' In the 1990-91
period, total financial commitments to repair/renovation
projects—both under and over $100,000—represented
25 percent of all capital project commitments. In the
most recent survey period (1996-97), these commitments
grew to 33 percent of all capital projects (table 4-3).

Between 1990-91 and 199697, the proportion of
funds committed to new repair/renovation projects as a
function of total capital projects increased substantially
at the following types of institutions:

* Doctorate-granting institutions’ proportion of
repair/renovation commitments increased from
25 percent of all capital projects to 32 percent;

— The top 100 institutions’ proportion in-
creased from 27 to 32 percent; and

* Nondoctorate-granting institutions’ proportion
increased from 22 to 42 percent.

Between the last survey period (1994-95) and the
current one, the proportion of funds committed to new
repair/renovation projects as a function of total capital
projects by the nondoctorate-granting institutions
increased from 20 to 42 percent. However, the proportion
of funds committed by these institutions has fluctuated
by roughly 20 percentage points from survey period to
survey period. !

FUNDS SCHEDULED FOR THE REPAIR/ .
ReENOVATION OF S&E RESEARCH FACILITIES

AND CENTRAL CAMPUS INFRASTRUCTURE
For fiscal years 1998 and 1999, research-performing
institutions are scheduled to commit $1.6 billion to S&E
repair/renovation projects costing over $100,000. Most
of this repair/renovation is scheduled to occur among the
doctorate-granting institutions, the top 100 institutions in
particular. Doctorate-granting institutions plan to commit
23 percent or $257 million more to new repair/renovation

3 Trends are reported from the 1990 and 1991 fiscal years
because this was the first time period for which institutions reported
repair/renovation expenses for projects costing over $100,000 and
for projects costing less than $100,000.

38



Table 4-3. Funds committed to science and engineering repa’irlrenovation"és a perée_nt‘age of
total capital project expenditures by institution type: 1990-97

1990-91 1992-93
Repair/ Repair/
renovation renovation
Total capital |  Repair/ as percent | Total capital |  Repair/ as percent
Institution type projects renovation of total projects renovation of total
In millions of dollars In millions of dollars :
Total. e 4,693 1,155 25 4,437 1,230 28
Doctorate-granting...........ccocveeceeeenees 4,495 1,112 25 4,255 1,153 27
Top 100 in research .
expenditures.............ccou e neened 3271 867 27 3,228 915 28
Other... vt e e e 1,227 245 20 1,027 238 23
Nondoctorate-granting..............ccc..c.. 195 43 22 181 77 42
1994-95* 1996-97
Total. e 4179 1,259 28 4,644 1,532 KX]
Doctorate-granting..........ccccccececcenne. 3,742 1,171 K] 4,181 1,337 32
Top 100 in research
expenditures...........c.e v e 3,022 904 30 3,036 982 32
Other.. oo e 721 267 37 1,145 355 K}
Nondoctorate-granting..........c........... 437 88 20 463 195 42

*Some 199495 values have been revised since the 1996 report.

NOTE:  Components may not add to totals due to rounding. Percentages are based on unrounded data that do not appear
in the table. Current dollars have been adjusted to constant 1997 dollars using the Bureau of the Census’

Composite Fixed-Weighted Price Index for Construction.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering
Research Facilities at Colleges and Universities.

Table 4-4. Funds scheduled for the repair/renovation

projects in fiscal years 1998 and 1999 than they did in of science and enginéering (S&E) research

1996 and 1997 (from $1.1 billion to $1.4 billion). Top 100
institutions plan to commit 19 percent or $166 million more
(from $857 million to $1,023 million) (tables 4-4 and 4-1).

facilities and central campus infrastructure
by institution type: 1998-99

Scheduled repair/renovation
Research-performing institutions are scheduled to SEE X c(;entral
commit $983 million to new central campus infrastructure L fesearch |~ campus
. . . . Institution type space infrastructure Total
repair/renovation projects in 1998 and 1999. These funds = ilions of dollars
are distributed among the institution types as follows: gy T 1580 %3 2,563
* Doctorate-granting institutions plan to commit Doctorate-granting -------- 1,399 936 2,336
$936 million to new central campus infrastruc- Top 100 in research
ture projects; this represents 95 percent of these expendtures........ 1,023 612 1635
funds: Other.....ccccoceeceveenen. 376 325 700
Nondoctorate-granting... 181 46 227
— The top 100 institutions plan to commit NOTE:  Components may not add to totals due to rounding. As

$612 million or 62 percent of these funds; used here, repair/renovation projects are limited to those

with prorated costs at $100,000 or more for affected

—  Other doctorate-granting institutions plan to research space.

commit $325 million or 33 percent of these

funds; and SOURCE: National Science Foundation/Division of Science Resources

Studies, 1998 Survey of Scientific and Engineering
Research Facilities at Colleges and Universities.
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*  Nondoctorate-granting institutions plan to commit
$46 million or 5 percent of these funds.

Overall, research-performing institutions are sched-
uled to commit fewer funds to new S&E facilities repair/
renovation projects as they are scheduled to commit to
new S&E construction projects ($1.6 billion versus
$3.9 billion). By contrast, research-performing institu-
tions are scheduled to commit more than twice as much
to new central campus infrastructure repair/renovations
projects in 1998 and 1999 as they are scheduled to commit
to new central campus infrastructure construction projects
($983 million versus $396 million). (See table 3-4 for
funds committed to scheduled construction of research
facilities and central campus infrastructure.)

CoLLEGES AND UNIVERSITIES STARTING

S&E REPAIR/RENOVATION PROJECTS

In 1996 and 1997, slightly over half (52 percent) of
all research-performing institutions reported that they
initiated repair/renovation projects costing over $100,000
(table 4-5). More institutions started new repair/
renovation projects in 1996 and 1997 than started new
construction projects (52 percent compared with 30 per-
cent). (See table 3-5 for the proportion of institutions
starting construction projects.)

In 198687, a higher proportion of doctorate-granting
institutions in general, and top 100 institutions in particular,
started repair/renovation projects than began them in the
current survey period (1996-97), while a lower proportion
of other doctorate-granting institutions started new
construction projects: ‘

Table 4-5. Trends in the percentage of institutions starting projects to repairirenovate science
and engineering research facilities by institution type: 1986-99

* The proportion of doctorate-granting institutions
beginning repair/renovation projects declined
from 78 to 67 percent of institutions;

— The proportion of top 100 institutions
declined from 96 to 92 percent of insti-
tutions; and

— The proportion of other doctorate-granting
institutions increased from 44 to 58 percent
of institutions.

In 1998 and 1999, 46 percent of research-performing
institutions are scheduled to start new S&E repair/
renovation projects costing over $100,000. This propor-
tion is less than the proportion of institutions that started
repair/renovation projects in 1986 and 1987 (56 percent).

A separate analysis of the 383 institutions that were
in both the 1996 and 1998 samples reveals that 151 or
79 percent of all research-performing institutions that had
scheduled new repair/renovation projects costing over
$100,000 for 1996 or 1997 actually undertook them
(table 4-6).2 The top 100 institutions’ actions were more
consistent with their plans to repair/renovate new S&E
research facilities than that of the other types of insti-
tutions. Overall, 126 or 86 percent of doctorate-granting
institutions acted in accordance with their plans, as did
74 or 96 percent of top 100 institutions and 52 or
74 percent of other doctorate-granting institutions.

2 Because the analysis is limited to the subset of research-
performing institutions that were in both the 1996 and 1998 samples,
the results do not generalize to the population of research-performing
institutions.

(scheduled)

Institution type 1986-87 1988-89 1990-91 1992-93 1994-95* 1996-97 1998-99
Total .. 56 48 47 45 45 52 46
Doctorate-granting................ 78 71 74 61 61 67 63

Top 100 in research

expenditures................ 96 85 91 90 88 92 85
Other......ccoceerineinienennas 4 63 65 48 49 58 54
Nondoctorate-granting............ 28 20 14 25 24 32 24

*Some 1994-95 values have been revised from the 1996 report.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research

Facilities at Colleges and Universities.
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Table 4-6. Number of institutions starting science and engineering research facilities
repairirenovation (RIR) projects costing more than $100,000 and whether

repair/renovation was scheduled by institution type: 1996-97

Number of Number of
Number of institutions that | Number of institutions institutions that
institutions that scheduled R/R and that did not did not schedule
Institution type scheduled RR actually started RIR - schedule RR R/R but started RR
TOtAL ... e e e 191 151 193 64
Doctorate-granting.............c....... 147 126 110 48
Top 100 in research

expenditures.................... 77 74 2 17
Other......ccveeece e, 70 52 88 K}
Nondoctorate-granting................ 4 26 82 16

" NOTE: Components may not sum to totals due to rounding. Includes only the 383 institutions that were in both the 1996 and 1998

samples.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1996 and 1998 Surveys of Scientific and Engineering

Research Facilities at Colleges and Universities.

It-is also worth noting that 64 or 33 percent of
institutions that had not scheduled repair/renovation
projects for 1996 and 1997, did, in fact, start new projects
in 1996 and 1997. Overall, 48 or 44 percent of doctorate-
granting institutions began repair/renovation projects that
were not reported as scheduled, with 17 or 77 percent of
top 100 institutions doing so.

FeLDs N WHICH REPAIR/RENOVATION

PROJECTS STARTED |

Since 198687 there has been some change in the
proportion of institutions starting new repair/renévation
projects costing over $100,000 in specific S&E fields
(table 4-7). The proportion of institutions starting repair/
renovation projects declined in two fields:

- In engineering, thé proportion of institutions
.. decreased from 42 to 35 percent; and

* In the medical sciences in medical schools, the
proportion of institutions decreased from 54 to
41 percent. '

The propoftion of institutions starting repair/
renovation projects increased in two fields:

 In the physical sciences, the proportion of insti-
tutions increased from 22 to 31 percent; and

* Inthe medical sciences outside medical schools,
the proportion of institutions increased from 12
to 25 percern:.

; ; 51

In four fields, the proportion of institutions starting
repair/renovation projects increased from the last survey
period:

* In the biological sciences outside medical
schools, the proportion of institutions increased
from 22 to 29 percent;

+ In the physical sciences, the proportion of insti-
tutions increased from 24 to 31 percent;

* In the social sciences, the proportion of insti-
tutions increased from 7 to 12 percent; and

"o In'the medical sciences outside medical schools,
the proportion of institutions increased from 16
to 25 percent.

- In one field, the medical sciences in medical schools,
the proportion declined from 57 to 41 percent.

The proportion of institutions scheduled to start new
repair/renovation projects costing over $100,000 in 1998
and 1999 is expected to change over 1996-97 levels in
four fields:

+ Inthe biological sciences outside medical schools,
the proportion of institutions is expected to
decrease from 29 to 21 percent;

« In the physical sciences, the proportion of
institutions is expected to decrease from 31 to
22 percent;
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~ Table 4-7. Trends in the percentage of institutions starting projects to repairirenovate science

- and engineering research facilities by field: 1986-99

. (scheduled)
Field 1986-87 1988-89 1990-91 1992-93 1994-95' 1996-97 1998-99
TOtaL e e 56 48 47 45 45 52 46
Biological sciences—

inside medical schoals.............. 45 41 48 39 47 51 33
outside medical schoals............ 23 24 22 22 22 29 21
Physical sciences............ccc.evevne 22 23 22 22 24 K} 22
Psychology.......ccoevveveevervinie v 4 10 4 5 8 1
Social SCIeNCeS........voveerverrc e 5 -2 5 7 12 12
Mathematics........cccovvieecvvnecnnnnn. 8 8 -4 2 3 3 3
Computer sciences...........ccceeeeecs] 15 5 10 6 6 5 12

Earth, atmospheric, and
0CeaN SCIENCES.......vvvvrerervins 13 9 13 13 " 12 12
Engineering.... 42 37 24 30 29 35 28
Agricultural sciences... 33 25 27 18 28 51 19

, Medical scxenoes— : .

inside medical schodls.............. 54 44 62| 61 57 4 34
outside medical schools............ 12 12 22 16 16 25 21

' Some 1994-95 values have been revised since the 1996 report.

2 Psychology and social sciences were not differentiated in the questionnaire item for the 1990-91 period.

NOTE:

As used here, repair/renovation projects are limited to those with prorated costs of $100,000 or more for affected research space.

Percentages are based on the number of institutions with existing research space or planned repair/renovation projects in a given

field.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research Facilities

at Colleges and Universities.

In the biological sciences in medical schools, the
proportion of institutions is expected to decrease
from 51 to 33 percent; and

In psychology, the proportion of institutions is
expected to increase from 8 to 11 percent.

FUNDs CommiTTED TO S&E RESEARCH
FAcCILITIES REPAIR/RENOVATION

PROJECTS IN DIFFERENT FIELDS

Five fields account for more than three quarters
(76 percent) of the $1.3 billion committed to the repair/
renovation of S&E research facilities by research-
peridrming institutions in fiscal years 1996 and 1997;
three of these fields are in the biomedical sciences:

The physical sciences—research-performing
institutions committed $244 million;

Engineering—research-performing institutions
committed $208 million;
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The biological sciences outside medical schools—
research-performing institutions committed $200

The medical sciences in medical schools—
research-performing institutions committed
$196 million; and

The biological sciences in medical schools—
research-performing institutions committed
$164 million (table 4-8).

The amount of funds committed to new repair/renova-
tion projects increased in three fields since 1986-87:

In the physical sciences, funds increased from
$139 million to $244 million (a 76-percent
increase);

In the earth, atmospheric, and ocean sciences,
funds increased from $27 million to $52 million
(a 93-percent increase); and
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Table 4-8. Trends in funds committed to repairirenovate science and engineering research facilities

for projects costing over $100,000 by field: 1986-99

(scheduled)
Field 1986-87 1988-89 1990-91 1992-93 1994-95 1996-97 1998-99-
. . - In millions of constant 1997 dollars -
Total.. oo 1,108 1,243 982 955 1,116 1,325 . 1,580
Biological sciences— : , o
inside medical schools............ - 102 94 146 132 107 164 93
outside medical schools........[ - . 193 155 . 160 1231 134 200 280
Physical Siences...........ccc] 139 203 79| s3] . 203 244 .M
PSychology.....ovvovvovvsveereen] - 18] 14 v 12 30 65 33
Social SCIeNCes....cc..cveeeeverreeenes YA R 11 -" 12 42 40 - 124
Mathematics................ceurnreerec 517 14 6 2 -6 5 ©. 51
Computer SCIENCes.................... CoBF o 12 25 4 8 12 95
Earth, atmospheric, and A | ' '
088N SCIENCES. ... cccvevrrvrn e 27| - 22 19| - 36 37 52 54
Engineering...........ccoovviiiniinnns 186 45\ 97 158 158 208 198
Agricuftural sciences.................. 6. 28 4 16| 76 50 26
Medical sciences— - , ' ' , -
inside medical schoals............ 20| 198 1971 - 267 238 196 - 282
outside medical schoois.......... 69 30 62 : 32 - 62 76 T
Other sciences... 40 20 6] . 8] - 13 1" : 24

* Psychology and somal sciences were not differentiated in the 1990-91 survey.

NOTE: Components may not add to totals due to rounding. Current dollars have been adjusted to constant 1997 dollars using the Bureau of
the Census’ Composne Fixed-Weighted Price index for Construction.

SOURCE: National Science Foundation/Division of Science Resouroes Studies, 1998 Survey of Sccentnf ic and Engineering Research Facilities
at Colleges and Universities.

* In the biological sciences in medical schools, + In the computer sciences, funds increased from
funds increased from $102 million to $164 mil- . $8 million to $12 million (a 50-percent increase);

lion (a 61-percent increase). _
( P * In the earth, atmospheric, and ocean sciences,

At the same time, funds decreased by 48 .percent in fgnds increased from $37 million to $52 million
the computer sciences, from $23 million to $12 million, (a 41-percent increase); and '
and by 15 percent in the medical sciences in medical

schools, from $230 million to $196 million. *  Inengineering, funds increased from $158 ml-

lion to $208 million (a 32-percent increase).

Since the last survey period, the amount of funds
committéd to the repair/renovation.of S&E research
facilities increased in four fields and decreased in one.
Funds increased in the following ﬁelds

The medical sciences in medical schools was the only
field to experience a decrease in repair/renovation funds
since the last survey. Institutions’ financial commitment
to this field declined by 18 percent, from $238 rrulhon to

* Inthe biological sciences 0Utside medical schools, $196 rmlhon

funds increased from $134 million to $200 million
(a 49-percent increase);

63

53

- -

v




In 1998 and 1999, funds committed to new repair/
renovation projects are scheduled to increase over 1996—
97 levels in five fields, with allocated funds expected to
more than triple in three fields:

In mathematics, funds are scheduled to increase
from $5 million to $51 million (a- 920-percent
increase);

“In the computer sciences, funds are scheduled
to increase from $12 million to $95 million (a
692-percent increase);

In the social sciences, funds are scheduled to

increase from $40 million to $124 million (a

210-percent increase);

In the medical sciences in medical schools, funds
are scheduled to increase from $196 million to
$282 million (a 44-percent increase); and

In the biological sciences outside medical
schools, funds are scheduled to increase from
$200 million to $280 million (a 40-percent
increase).

At the same time, funds are expected to decrease in
only one field, the biological sciences in medical schools.
Institutions are scheduled to commit 43 percent fewer
funds to this field in 1998 and 1999 than they did in 1996
and 1997 (a decrease from $164 million to $93 million).

Funps CoMMITTED TO NONFIXED
EqQuiPMENT CoSTING OVER $1 MILLION

IN REPAIR/RENOVATION PROJECTS

In 1996 and 1997, nine doctorate-granting institutions
(4 top 100 institutions and 5 other doctorate-granting
institutions) committed a total of $30.9 million to nonfixed
equipment costing $1 million or more in their new S&E
repair/renovation projects. This is 63 percent more than
they committed to nonfixed equipment costing over $1
million in their S&E construction projects (see table 3-9).
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These repair/renovation commitments occurred in
only six fields (biological sciences inside and outside
medical schools, medical sciences inside and outside
medical schools, the physical sciences and engineering).?
These 1996 and 1997 commitments at the nine doctorate-
granting institutions represent 62 percent of total repalr/
renovation commitments in these fields:

In the biological sciences outside medical schools,
the amount of funds committed by two institutions
to nonfixed equipment costing over $1 million
accounted for 80 percent of all repair/renovation
commitments in this field;

In the physical sciences, the amount of funds
committed by two institutions to this type of
equipment accounted for 38 percent of all repair/
renovation commitments in this field;

In engineering, the amount of funds committed
by three institutions to this type of equipment
accounted for 26 percent of all repair/renovation
commitments in this field,;

In the medical sciences in medical schools, the
amount of funds committed by three institutions
to this type of equipment accounted for 45 per-
cent of all repair/renovation commitments in this
field;

In the biological sciences in medical schools, the
amount of funds committed by two institutions
to this type of equipment accounted for 34 per-
cent of all repair/renovation commitments in this
field; and

In the medical sciences outside medical schools,
the amount of funds committed by one institution
to this type of equipment accounted for 11 per-
cent of all repair/renovation commitments in this
field.

» Some institutions committed funds to nonfixed equipment
costing over $1 million in more than one field.
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CHAPTER 5—S0URCES OF FUNDS FOR S&E RESEARCH
FAcILITIES PROJECTS

HIGHLIGHTS

Science and engineering facilities construction
starts at research-performing institutions totaled
$3.1 billion in fiscal years 1996 and 1997. Insti-
tutions provided $1.9 billion or 60 percent of
these funds from their combined pool of internal
sources—private donations, institutional funds,
tax-exempt bonds, other debt sources, and other
sources; State and local governments provided
$967 million or 31 percent of these funds; and
the Federal Government provided $271 million
or 9 percent of these funds (table 5-1).

S&E facilities repair/renovation starts for
projects costing over $100,000 at research-
performing institutions totaled $1.3 billion in
fiscal years 1996 and 1997. Institutions provided
$866 million or 65 percent of these funds from
their combined pool of internal sources; State
and local governments provided $338 million or
26 percent of these funds, and the Federal
Government provided $121 million or 9 percent
of these funds (table 5-4).

State and local governments were the single
largest source of funds for construction and
repair/renovation projects at public institutions,
while institutions’ internal sources were the
single largest source of funds for these projects
at private institutions (table 5-8).

INTRODUCTION

Research-performing institutions have spent several
billion dollars on new science and engineering con-
struction and repair/renovation projects in each biennial
period surveyed. This chapter examines how research-
performing higher education institutions financed S&E
capital projects between 1990 and 1997.

Institutional respondents were asked to report sources
of funds for S&E construction and repair/renovation
projects costing over $100,000. Possible funding sources
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included the Federal Government, State or local govern-
ments, and such institutional sources as private donations,
institutional funds, tax-exempt bonds, debt financing, and
other sources. (See Item 5 of the survey in Appendix C.)

Considerable diversity in the source of Federal, State,
and local funds for S&E construction and repair/
renovation projects is possible. Federal funding, for
instance, can include specific facilities support programs
administered by the National Institutes of Health (NIH).
Federal funding also might include nonpeer-reviewed
projects that are specified individually through
Congressional legislation rather than specific agency
programs. Overlap between the funding categories is
possible. For example, indirect costs included as insti-
tutional funds can come from Federal, State, and local
governments, as well as from industry.

The dollar and relative contributions from the differ-
ent sources of funds to construction and repair/renovation
projects are presented in two ways in the tables. The first
section of each table presents the three major sources of
funds: Federal Government, State and local governments,
and total internal sources. Total internal sources is the
sum of all the financial resources an institution can
commit to construction and repair/renovation projects—
private donations, institutional funds, tax-exempt bonds,
other debt financing, and other miscellaneous sources.
The second section of each table presents these internal
sources separately, with their dollar and relative contri-
butions shown as a proportion of total internal sources.

Because of the support that State governments
provide to public higher education, the control of the
institution becomes relevant to discussions of the funding
of capital projects involving S&E research facilities.
Therefore, this chapter distinguishes between public and
private institutions: 365 or 55 percent of the research-
performing institutions are publicly controlled and 295
or 45 percent of the institutions are privately controlled.

This year, for the first time, institutions were asked to

identify the indirect costs recovered from Federal grants
and/or contracts that were included in “institutional funds,”
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if institutional funds were a source of funds for any S&E
research facilities construction or repair/renovation
projects costing over $100,000.

FmNDINGS

SOURCES OF FUNDS FOR THE
CoNsTRUCTION OF S&E RESEARCH

FACILITIES

Construction starts at research-performing colleges
and universities totaled $3.1 billion in fiscal years 1996
and 1997. Construction funds came primarily from
institutions’ internal sources. All told, institutions
provided $1.9 billion or 60 percent of all funds used
in new construction (table 5-1a). The majority of these
funds (93 percent) came from three internal sources:
private donations ($597 million), institutional funds
($593 million), and tax-exempt bonds ($553 million)
(table 5-1b).

The amount of funds committed to new construction
projects in 1996 and 1997 ($3.1 billion) is substantially
lower than the amount committed in 1990 and 1991
(83.5 billion). Between 1990-91 and the current survey,
the dollar and relative contributions changed as follows:

*  The dollar contribution from the Federal Govern-
ment decreased by $295 million (from $566 mil-
lion to $271 million), and its relative contribution
decreased from 16 to 9 percent of all construction
funds;

The dollar contribution from State and local
governments decreased by $169 million (from
$1,136 million to $967 million), while their
relative contribution did not change; and

The dollar contribution from internal sources did
not change substantially; however, the relative
contribution increased from 52 to 60 percent of
all construction funds. V '

Table 5-1. Trends in the sources of funds for construction of science and engineering research facilities: 1990-97

§-1a. All sources §-1b. Internal sources
Dollar contribution Dollar contribution
Total Institu- Tax-
All State/ | Intemal || intemal | Private tional exempt Other Other

All institutions sources | Federal local sources |l sources | donations] funds bonds debt SoUrces

In millions of constant 1997 dollars In millions of constant 1997 dollars

Fiscal years
1990-91.....ooervrererreens 3,535 566 1,136 1,833 1,833 419 468 864 42 39
1992-93.......c.ovriees 3,207 524 1,105 1,579 1,579 343 427 707 44 57
1994-95.......c.ccvvrerrreins 2,920 218 1,246 1,456 1,456 380 466 450 154 7
1996-97......ccovcerrrrrrreens 3,110 271 967 1,873 1,873 597 593 553 107 23
Relative contribution Relative contribution :
Total Institu- Tax- B
All State/ | intemal || intemal | Private tional exempt Other Other
All institutions sources { Federal local sources JI sources | donations] funds bonds debt Sources
Percentage Percentage :,
Fiscal years

1990-91.....ovvverririreenns 100 16 2 52 100 23 26 47 2 2
100 16 M4 49 100 22 27 45 3 4
100 7 43 50 100 26 2 31 1 0
100 9 31 60 100 32 32 30 6 1

Components may not add to totals due to rounding. Percentages are based on unrounded data that do not appear in the table. Current

- dollars have been adjusted to constant 1997 dollars using the Bureau of the Census' Composite Fixed-Weighted Price Index for

Construction.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research Facilities at

Colleges and Universities.

66



The dollar contributions in four of the five individual
internal sources of funds changed as well:

Private donations increased by $178 million
(from $419 million to $597 million);

- Institutional funds increased by $125 million
(from $468 million to $593 million);

Tax-exempt bonds decreased by $311 million
(from $864 million to $553 million); and

Other debt sources increased by $65 million
(from $42 million to $107 million).

Changes in the relative contribution from each inter-
nal source mirrored the changes in the dollar contributions
described previously.

_ Between the last survey period (1994-95) and the
current one, there were no substantial changes in the
dollar or relative contributions from the Federal Govern-
ment for new construction projects. However, funds from
State and local governments declined by $279 million
(from $1,246 million to $967 million), while their relative
contribution declined from 43 to 31 percent of all con-
struction funds. Funds from internal sources increased
by $417 million (from $1,456 million to $1,873 million),
while their relative contribution increased from 50 to
60 percent of all construction funds. This growth
stemmed primarily from changes in three internal sources:

The dollar contribution from private donations
increased by $217 million (from $380 million to
$597 million);

The dollar contribution from institutional funds

increased by $127 million (from $466 m11110n to

$593 m11110n), and

The dollar contnbutlon from other debt sources
decreased by $47 million (from $154 million to
~ $107 million).

SOURCES OF FUNDS FOR THE
CoNSTRUCTION OF S&E RESEARCH

FAcILITIES AT PUBLIC INSTITUTIONS

Public, research-performing institutions committed a
total of $2 billion from all sources to the construction of
new S&E research facilities in 1996 and 1997. State and
local governments were the largest source of these funds
(8940 million or 47 percent of total funds). The second
largest source of funds came from institutions’ internal

;5
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sources ($847 million or 43 percent of total public
construction funds) (table 5-2). The majority of these
funds (92 percent) came from three sources: private
donations ($267 million), tax-exempt bonds ($260 mil-
lion), and institutional funds ($249 million) (table 5-2).

Between 1990 and 1991 and the current survey
period, the amount of funds public institutions committed
to new construction projects declined by $411 million
(from $2.4 billion to $2.0 billion in constant dollars). While
the dollar contribution from State and local governments
did not change substantially during this time period, the
dollar contribution from the Federal Government declined
by $260 million (from $46 1 million to $201 million). At the
same time, the Federal Government’s relative contribution
declined from 19 to 10 percent of all new construction
funds. In addition, the relative contribution by State and
local governments increased from 40 to 47 percent of all
construction funds.

Although the total amount of funds committed to new
construction projects at public institutions did not change
between the last survey period (1994-95) and the current
one, the contributions from all three sources did:

The Federal Government’s dollar contribution
increased by $79 million (from $122 million to
$201 million), while its relative contribution
increased from 6 to 10 percent of all construction
funds;

State and local governments’ dollar contribution
decreased by $289 million (from $1,229 million
to $940 million), while their relative contribution
decreased from 62 to 47 percent of all construc-
tion funds; and '

Funds from internal sources increased by
$222 million (from $625 million to $847 mil-
lion), while their relative contribution increased
from 32 to 43 percent of all construction funds.

In the current survey period, the different types of
public, research-performing institutions funded the con-
struction of new S&E research facilities from the dlfferent
sources as follows:

The public, top 100 institutions committed a total
of $1,344 million to the construction of new S&E
research facilities. Ten percent of these funds
($129 million) came from the Federal Govern-
ment, 49 percent ($654 million) came from State
and local governments, and 42 percent ($561 mil-
lion) came from internal sources;
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Table 5-2. Trends in the sources of funds for the construction of science and engineering research
facilities at public institutions by institution type: 1990-97

§-2a. All sources §-2b. Internal sources
Dollar contribution Dollar contribution
Total Institu- Tax-
: All State/ | Intemal || intemal | Private | tional | exempt Other Other
Public institutions sources | Federal | local | sources || sources | donations| funds | bonds debt | sources
In millions of constant 1997 dollars In millions of constant 1997 dollars
Total
1990-91.......rrrrr e e 2,400 461 962 977 a77 165 321 473 9 8
1992-93........e s 2,300 372 1,060 868 868 174 226 445 18 4
1994-95.........ooveriies e e, 1,975 122 1,229 625 625 131 150 323 14 7
1996-97........ccooovrrrenre s 1,989 201 940 847 847 267 249 260 54 17
Top 100 in research expendltures
1990-91... S— RN 182 680 741 741 143 251 330 9 8
1,651 246 645 760 760 144 169 428 18 2
1994-95.........coirri s 1,209 114 647 539 539 92 138 288 14 7
1996-97......coeervrerennn, SR 1,344 129 654 561 561 190 213 136 21 1
Other doctorate-granting
1990-91.....coov e 661 272 271 118 118 22 70 26 0 0
549 119 329 101 ~ 101 30 57 14 0 0
366 5 275 85 85 39 1" 35 0 0
468 69 209 190- -190 72 K14 67 0 15
1990-91 135 7 10 118 118 0 0 118 0
1992-93 99 7 86 . 6 6 0 0 4 0 2
1994-95 310 3 306 1 1 0 11 0 0 0
1996-97. 176 3 77 96 96 | 5 0 57 3 1
Relative contribution Relative contribution
Total Institu- Tax- |
All State/ | Intemal || intemal | Private | tional exempt Other Other
Public institutions sources | Federal local | sources || sources | donations] funds bonds debt { Sources
Percentage Percentage
Total .
1990-91 100 19 0] 41 100 17 33 48 1 1
1992-93........... 100 16 46 38 100 20 26 51 2 0
1994-95.... 100 6 62 32 100 21 24 52 2 1
1996-97.......... 100 10 47 43 100 32 29 3 6 2
Top 100 in researoh expendntures
100 " 42 46 100 19 34 45 1 1
100 15 39 46 100 19 22 56 2 0
100 9 50 41 100 17 26 53 ~ 3 1
1996-97......cccenrrrerrierinn. 100 10 49 42 100 4. 38 24 .4 0
Other doctorate-granting :
1990-91......ccoceree et 100 41 41 18 100 19 59 22 0 0
100 22 60 18 100 30 57 13 0 0
100 1 75 23 100 46 13 41 0 0
100 15 45 40 100 38 19 35 0 8
Nondoctorate-grantmg
1990-91 100 5 8 87 100 0 0 100 0 0
1992-93...... 100 7 87 6 100 0 4 67 0 30
1994-95 100 1 99 0 100 0 100 0 0 0
1996-97 100 1 44 55 100 5 0 59 35 1

NOTE:  Components may not add to totals due to rounding. Percentages are based on unrounded data that do not appéar in the table. Current dollars
have been adjusted to constant 1997 dollars using the Bureau of the Census' Composite Fixed-Weighted Price Index for Construction.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engmeenng Research Facilities at
Colleges and Universities.
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» - The public, other doctorate-granting institutions
" committed a total of $468 million to new con-
struction. Fifteen percent of these funds ($69 mil-
lion) came from the Federal Government, 45 per-
cent ($209 million) came from State and local
governments, and 40 percent ($190) came from
internal sources; and

» The public, nondoctorate-granting institutions
committed a total of $176 million to new con-
struction. One percent of these funds ($3 million)
came from the Federal Government, 44 percent
(377 million) came from State and local gov-
ernments, and 55 percent. ($96 million) came
from internal sources.

SOURCES OF FUNDS FOR THE
CONSTRUCTION OF S&E RESEARCH

FACILITIES AT PRIVATE INSTITUTIONS
Private, research-performing institutions committed
a total of $1.1 billion to the construction of new S&E
research facilities in 1996 and 1997. Unlike public
colleges and universities, which relied most heavily on
funds from State and local governments (table 5-2),
private institutions derived most of their construction
funds from internal sources ($1.0 billion or 91 percent
of total private construction funds) (table 5-3a). The
majority of these funds (94 percent) came from three
sources: institutional funds ($344 million), private
donations ($329 million), and tax-exempt bonds
($293 million) (table 5-3b). Funds from State and local
govermnments accounted for only 2 percent ($26 million)

of all S&E construction funds committed by private

institutions.

There were few substantial changes in the amount
of funds in constant dollars that private, research-
performing institutions committed to new S&E
construction projects between the current survey period
and all prior ones. However, the relative contribution from
State and local governments and from internal sources
changed between 1990 and 1991 and the current survey
period as did the dollar contribution from State and local
governments:

»  State and local governments’ dollar contribution
decreased by $149 million (from $175 million to
$26 million), while their relative contribution
decreased from 15 to 2 percent of all construction
funds; and '

« Institutions’ relative contribution from internal
sources increased from 75 to 91 percent of all
construction funds.

In the current survey period, the different types of
private, research-performing institutions committed funds
to the construction of new S&E research facilities as
follows:

The private, top 100 institutions committed a total
of $710 million to the construction of new S&E
research facilities. Five percent of these funds
($32 million) came from the Federal Government,
1 percent ($10 million) came from State and local
governments, and 94 percent (8668 million) came
from internal sources;

» The private, other doctorate-granting institu-
tions committed a total of $321 million to new
construction. Twelve percent of these funds
(338 million) came from the Federal Govern-
ment, 2 percent ($8 million) came from State and
local governments, and 86 percent ($276 million)
came from internal sources; and

+ The private, nondoctorate-granting institutions
committed a total of $91 million to new con-
struction. They received no construction funds
from the Federal Government, while 10 percent
($9 ‘million) of their construction funds came
from State and local governments, and 90 percent
(382 million) came from internal sources.

SOURCES OF FUNDS FOR THE REPAIR/
RENOVATION OF S&E RESEARCH

FACILITIES

Repair/renovation starts for projects costing over
$100,000 at research-performing colleges and universities
totaled $1.3 billion in fiscal years 1996 and 1997. The
main source of repair/renovation funds came from the
combined pool of internal sources. Institutions provided
$866 million or 65 percent of all funds used in new repair/
renovation projects (table 5-4a). The majority of these
funds (83 percent) came from two internal sources:
institutional funds ($579 million) and private donations
(3141 million) (table 5-4b).

Between 1990-91 and the current survey period, the

amount of funds that research-performing institutions
committed to new repair/renovation projects increased
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Table 5-3. Trends in the sources of funds for the construction of science and engineering research facilities

at private institutions by institution type: 1990-97

5-3a. All sources 5-3b. Internal sources

Dollar contribution , Dollar contribution

Total Institu- Tax-
] All State/ | Intemal || intemal | Private | tional | exempt | Other Other
Private institutions sources | Federal local | sources || sources | donations| funds bonds debt sources

} In millions of constant 1997 dollars In millions of constant 1997 dollars
Total :

1990-91........... . -~ 1,136 105 175 856 856 254 147 391 33 3
1992-93.......cocoreee s 907 152 44 71 " 169 201 262 26 53
1994-95.....ccoerrrreerrrreirnne 944 96 17 831 831 249 316 127 139 0
1996-97 ......................................... 1122 70 % 1,025} 1,025 329 344 293 52 7
798 47 174 577 577 230 59 224 33 3
663 4 39 619 619 144 182 215 26 53
818 93 10 716f ~ 716 163 306 1M 136 0
710 21 10 668 668 - - 177 337 103 45 7
21| 52 1 267 267 18 84 166 0 0
238 | 147 5 86| 86| 21| . 18 47 0 0
88 1 8 79 79 70 6 0 4 0
321 38 8 276l 276 79 7 182 8 0
17 6 0 1" 1 5 4 2 0 0
7 1 0 5 5 4 0 0 0 0
1994-65... 38 2 0 B 36 17 4 15 0 0
1996-97 91 0 9 82 82 74 0 8 0 0

Relative contribution ) Relatlve contribution

Total Institu- Tax-
. All State/ | Intemal || intemal | Private | tional exempt Other Other
Private institutions sources | Federal | local | sources || sources | donations| funds bonds debt | sources

Percentage ] Percentage
100 9 15 75 100 30 17 46 4 4
100 17 5 78 100 24 - 28 37 4 7
100 10 2 88 100 30 38 15 17 0
100 6 2 91 100 32 34 29 5 1
100 6 22 72 100 40 10 39 6 5
100 6 a3 100 23 29 35 4 9
100 1" 1 87 100 23 43 16 19 0
100 5 1 94 100 26 50 15 7 1
100 16 0 83 100 7 K 62 0 0
100 62 2 36 100 24 21 54 0 0
100 1 9 90 100 88 8 0 5 0
1996-97........cooemermmrrnnenrerinerens 100 12 2 86 100 29 2 66 3 0
Nondoctorate-granting

1990-91 100 34 0 66 100 48 39 13 0 0
1992-93... 100 22 0 78]l 100 87 7 7 0 0
1994-95.... 100 6 0 94 100 47 1 43 0 0
. 1996-97. 100 0 10 90 100 |- 90 0 10 0 0

NOTE: Components may not add to totals due to rounding. Percentages are based on unrounded data that do not appear in the tabie. Current
dollars have been adjusted to constant 1997 doliars using the Bureau of the Census Composite Fixed-Weighted Price Index for
Construction.

SOURCE: National Science FoundatlonIDmsmn of Science Resouroes Studies, 1998 Survey of Scientific and Engineering Research Facilities at
Colleges and Universities.
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Table 5-4. Trends in the sources of funds for the repair/renovation of

science and engineering research facilities: 1990-97

5-4a. All sources 5-4b. Internal sources
Dollar contribution Dollar contribution
Total Institu- Tax-
All State/ | Intemal || intemal | Private tional exempt Other Other
All institutions sources | Federal local sources |l sources | donations| funds bonds | - debt sources
In millions of constant 1997 dollars In millions of constant 1997 dollars j
Fiscal years
1990-91....ccce e 981 58 289 634 634 119 422 79 10 4
1992-93.......cccceieceenn 952 64 288 600 600 83 n 91 K} 18
1994-95.......c.ccvivenee 1,116 1"7 280 719 719 117 456 53 83 10
1996-97.......cccc0ceeeeen. 1,325 121 338 866 866 141 579 85 36 26
Relative contribution Relative contribution
Total Institu- Tex-
All State/ | Intemal || intemal | Private tional exempt Other Other
All institutions sources | Federal local sources |l sources | donations] funds bonds debt sources
Percentage Percentage
Fiscal years

1990-91....coiriviiiinnnes 100 6 29 65 100 19 67 12 1 1
1992-93.......ccccceen 100 7 30 63 100 14 63 15 5 3
1994-95......ccccviveeenee 100 10 25 64 100 16 63 7 12 1
1996-97.........ccoceennes 100 9 26 65 100 16 67 10 4 3

NOTE: Components may not add to totals due to rounding. Percentages are based on unrounded data that do not appear in the table. Current
dollars have been adjusted to constant 1997 dollars using the Bureau of the Census'’ Composite Fixed-Weighted Price Index for
Construction. As used here, repairfrenovation projects are limited n those with prorated costs of more than $100,000 for affected

research space.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research Facilities at

Colleges and Universities.

by $344 million (from $981 million to $1,325 million).
During this time period, the dollar and relative contributions
from State and local governments did not change, while
the contributions from the Federal Government and from
internal sources changed as follows:

+ The Federal Government’s dollar contribution
increased by $63 million (from $58 million to
$121 million), while its relative contribution
increased from 6 to 9 percent of all repair/
renovation funds; and

 Institutions’ dollar contribution from internal
sources increased by $232 million (from
$634 million to $866 million), while the relative
contribution remained constant at 65 percent.

Changes also occurred between the first survey period
and the current one in institutions’ contribution of funds
to S&E facilities repair/renovation projects from two
internal sources:
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¢ The Aollar contribution from institutional funds
increased by $157 million (from $422 million to
$579 million), while the relative contribution
remained constant at 67 percent; and

o The dollar contribution from other debt sources
increased by $26 million (from $10 million to
$36 million), while the relative contribution
increased from 1 to 4 percent of all institutional
sources. -

Between the last survey period (1994-95) and the
current one, the amount of funds research-performing
institutions committed to new repair/renovation projects
increased by $209 million (from $1,116 million to
$1,325 million). Funds from internal sources increased .
by $147 million (from $719 million to $866 million),
while the Federal Government’s and State and local
governments’ dollar contributions did not change
substantially. ' '

. e !
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Three internal sources showed substantial changes
in their dollar contributions between 1994-95 and the
current survey period:

* The dollar contribution from institutional funds
increased by $123 million (from $456 million to
$579 million);

The dollar contribution from tax-exempt bonds
increased by $32 million (from $53 million to
$85 million); and

decreased by $47 million (from $83 million to
$36 million).

Despite these changes, other debt sources was the
only internal source whose relative contribution changed
substantially. Its relative contribution declined from 12
to 4 percent of all institutional repair/renovation funds.

In both time periods, internal sources accounted for
almost two thirds of all repair/renovation funds, the con-
tribution from State and local governments accounted
for approximately a quarter of all funds, and the con-
tribution from the Federal Government remained near
10 percent.

SOURCES OF FUNDS FOR THE REPAIR/
RENOVATION OF S&E RESEARCH

FAcILITES AT PUBLIC INSTITUTIONS

Public, research-performing institutions committed
$670 million to S&E repair/renovation projects costing
over $100,000 in 1996 and 1997. State and local govern-
ments were the largest source of these funds ($328 million
or 49 percent). Internal sources ranked second ($269 mil-
lion or 40 percent of total funds) (table 5-5a). Two thirds
of these funds (67 percent) came from institutional funds
($180 million) (table 5-5b).

Between 1990-91 and the current survey period, the
amount of funds public institutions committed to new
repair/renovation projects increased by $136 million
(from $534 million to $670 million). Funds from the
Federal Government and internal sources changed
substantially between these time periods:

* The Federal Government’s dollar contribution
increased by $43 million (from $29 million to
$72 million); and

The dollar contribution from other debt sources -
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» Institutions’ dollar contribution from internal
sources increased by $42 million (from $227 mil-

lion to $269 million).

Similar changes occurred between the last survey
period (1994-95) and the current one. The total amount
of funds public institutions committed to new repair/
renovation projects increased by $147 million (from
$523 million to $670 million). Funds from the Federal
Government and internal sources increased by $31 mil-
lion and $55 million, respectively, but there WeEre no
changes in their relative contributions.

In the current survey period, different types of public,
research-performing institutions funded S&E facilities
repair/renovation projects as follows:

The public, top 100 institutions committed a total
of $404 million to new S&E repair/renovation
projects. Seven percent of these funds ($29 mil-
lion) came from the Federal Government,
45 percent ($180 million) came from State and
local governments, and 48 percent ($195 million)
came from internal sources; '

* The public, other doctorate-granting institutions
committed a total of $177 million to new S&E
repair/renovation projects. Seventeen percent of
these funds ($29 million) came from the Federal
Government, 47 percent ($83 million) came from
State and local governments, and 36 percent

(864 million) came from internal sources; and

The public, nondoctorate-granting institutions
committed a total of $89 million to new S&E
repair/renovation projects. Sixteen percent of
these funds ($14 million) came from the Federal
Govemnment, 73 percent ($65 million) came from
State and local governments, and 11 percent
($10 million) came from internal sources.

SOURCES OF FUNDs FOR THE REPAIR/
RENOVATION OF S&E RESEARCH

FACILITIES AT PRIVATE INSTITUTIONS
Private, research-performing institutions committed
a total of $655 million to S&E repair/renovation projects
costing over $100,000 in 1996 and 1997. Unlike public
colleges and universities, which relied most heavily on
funds from State and local governments, private insti-
tutions derived most of their repair/renovation funds from
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Table 5-5. Trends in the sources of funds for the repair/renovation of science and engineering
research facilities at public institutions by institution type: 1990-97

5-5a. All sources §-5b. Internal sources
Dollar contribution Doltar contribution
Total Institu- Tax-
All State/ | Intemal || intemal | Private { tional | exempt | Other Other
Public institutions sources | Federal | local | sources i sources | donations| funds | bonds debt | sources
In millions of constant 1997 dollars In millions of constant 1997 dollars
Total
534 29 278 227 227 52 160 14 0 1
593 39 270 284 284 28 176 64 2 14
523 41 268 214 214 17 170 19 1 7
670 72 328 269 269 38 180 25 0 26
Top 100 in research expenditures
1890-91.....croecvereerrs 390 15 171 204 204 52 139 13 0 1
1992-93. 453 14 184 255 255 28 152 59 2 13
1994-05.........coremrernrrereesserserenned 368 25 188 155 155 7 127 15 1 6
1996-07......oee e nnrreneies 404 29 180 195 195 K’ 133 12 0 15
Other doctorate-granting
1990-91....v.eoveeecrerneresenesseereceed 122 13 88 21 21 0 19 2 0 0
1992-93 126 21 7 28 28 0 23 4 0 0
1994-95.. 107 9 47 51 51 10 36 4 0 1
1996-97.....ocrvveererernerrrennrasesneren] 177 29 83 64 64 3 42 9 0 10
Nondoctorate-granting
1990-91......... 21 1 19 2 2 0 2 0 0 0
1992-93 14 4 10 1 1 0 1 0 0 0
'1994-95 48 7 M4 7 7 0 7 0 0 0
1996-97 89 14 65 10 10 2 - 4 5 0 0
Relative contribution Relative contribution
Total Institu- Tax-
All State/ | Intemal || intemal | Private | tional exempt Other Other
Public institutions sources | Federal local | sources || sources | donations| funds bonds debt sources
Percentage ) Percentage
Total
1990-91.....onrterreerrennrersreesssesserenease 100 5 52 43 100 23 70 6 0 0
1992-93 100 7 46 48 100 10 62 22 1 5
1994'-95 100 8 51 41 100 8 79 9 0 3
1996-97 100 " 49 40 100 14 671" 9 0 10
Top 100 in research expenditures
1990-91 - 100 4 44 52 100 25 68 6 0 0
1992-93.... 100 3 41 56 100 1 60 23 1 5
- 1994-95.., . 100 7 51 42 100 4 82 10 1 4
1996-97., 100 7 45 48 100 17 69 6 0 8
Other doctorate-granting
1990-91 100 1" 72 17 100 0 92 8 0 0
1992-93 100 17 61 22 100 1 83 15 0 0
1994-95......... 100 8 44 48 100 19 71 8 0 2
1996-97.. 100 17 47 36 100] - 4 66 14 0 16
Nondoctorate-granting
1990-91 100 4 88 8 100 0 100 0 0 0
1892-93 100 26 69 5 100 0 100 0 0 0
1994-95 100 15 70 15 100 3 97 0 0 0
1996-97 100 16 73 1 100 15 40 45 0 0

NOTE:  Components may not add to totals due to rounding. Percentages are based on unrounded data that do not appear in the table. Current dollars
have been adjusted to constant 1997 dollars using the Bureau of the Census’ Composite Fixed-Weighted Price Index for Construction. As
used here, repairirenovation projects are limited to those with prorated costs of more than $100,000 for affected research space.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research Facilities at
Colleges and Universities. .




internal sources (3597 million or 91 percent of total repair/
renovation funds) (table 5-6a). The majority of these funds
(84 percent) came from two sources: institutional funds
(3399 million) and private donations ($102 million) (table
5-6b). Funds from State and local governments account
for only 1 percent ($10 million) of all S&E repair/renovation
funds committed by private institutions.

The amount of funds private, research-performing
institutions committed to new S&E repair/renovation
projects between 1990 and 1991 and the current survey
period increased by $208 million (from $447 million to
$655 million). In addition, changes occurred in the
contributions from the different funding sources:

The Federal Government’s dollar contribution
increased by $19 million (from $29 million to
$48 million), while its relative contribution did
not change substantially;

State and local governments’ dollar contribution
did not ‘change substantially, but their relative
contribution decreased from 3 to 1 percent of all
repair/renovation funds; and

Institutions’ dollar c-ntribution from internal
sources increassa by $190 million (from
$407 miilion to $597 milliorz), while their relative
contribution remained constant at 91 percent.

Between the last survey period (1994-95) and the
current one, the mix of funds committed to S&E repair/
renovation projects changed as follows:

The Federal Government’s dollar contribution
decreased by $28 million (from $76 million to
$48 million), while its relative contribution
decreased from 13 to 7 percent of all repair/
renovation funds;

State and local governments’ dollar contribution
decreased by $2 million (from $12 million to
$10 million), while their relative contribution did
not change substantially; and

Institutions’ dollar contribution from internal
sources did not change substantially, while their
relative contribution increased from 85 to 91 per-
cent of all repair/renovation funds.

In the current survey period, different types of private,
research-performing institutions funded new S&E
facilities repair/renovation projects as follows:

L
N

"
Vot
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The private, top 100 institutions committed
a total of $453 million to new S&E repair/
renovation projects. Five percent of these funds
($23 million) came from the Federal Govern-
ment, 2 percent ($8 million) came from State and
local governments, and 93 percent ($422 million)
came from internal sources;

The private, other doctorate-granting institutions
committed a total of $108 million to new S&E
repair/renovation projects. Fourteen percent of
these funds ($15 million) came from the Federal
Government, 1 percent ($2 million) came from
State and local governments, and 84 percent
(892 million) came from internal sources; and

The private, nondoctorate-granting institutions
committed a total of $93 million to new S&E
repair/renovation projects. Eleven percent of
these funds ($11 million) came from the Federal
Government, no funds came from State and local
governments, and 89 percent of funds ($83 mil-
lion) came from internal sources.

AMOUNT OF INDIRECT CosTS RECOVERED
FROM FEDERAL GRANTS COMMITTED TO
CONSTRUCTION AND REPAIR/RENOVATION

PRrROJECTS

The institutions in the sample were asked if they
could identify the amount of indirect costs they recovered
from Federal grants and/or contracts included in
institutional funds for projects costing over $100,000. Of
the 236 institutions that used institutional funds for
construction and/or repair/renovation projects, 69
institutions reported they could identify the amount of
Federal indirect costs they recovered. The following
discussion is limited to these 69 institutions.

Overall, these institutions used more than twice as
many Federal funds recovered from indirect costs to fund
repair/renovation projects ($19 million) than they did to
fund construction projects (39 million). These sums
represent 3.3 percent of institutional funds allocated to
repair/renovation and 1.5 percent of institutional funds
allocated to construction (table 5-7).



Table 5-6. Trends in the sources of funds for the repair/renovation of science and engineering
research facilities at private institutions by institution type: 1990-97

5-6a. All sources : 5-6b. Internal sources
Dollar contribution " Dollar contribution
Total Institu- Tax-
Al State/ | Intemal || intemal | Private | tional | exempt | Other Other
Private institutions sources | Federal local | sources |} sources | donations] funds bonds debt sources
In millions of constant 1997 doliars In millions of constant 1997 doiiars
447 29 " 407 407 67 262 65 10 3
359 25 17 317 37 54 201 28 29 5
593 76 12 506 506 100 287 34 82 3
1996-97......ccimrrrr e 655 48 10 597 597 102 399 59 3 0
Top 100 in research expenditures .
1990-91 362 23 " 328 328 56 202 58 10 2
1992-93 257 13 9 235 235 42 138 22 29 5
1994-95 429 3 " 386 386 74 220 25 67 1
1996-97 453 23 8 422 422 44 318 27 33 0
Other doctorate-granting
1990-91.....rr s rrssesenens 69 6 0 63 63 8 52 3 0 1
1992-93........cccccrmrvennnens 79 5 8 65 65 5 56 4 0 0
1994-95.......cc00cvvrvrrenens 132 43 0 89 89 8 64 2 13 2
1996-97......0orrerrnrreriserieninenenas 108 15 2 92 92 6 75 9 2 0
16 0 0 16 16 4 9 4 0 0
23 7 0 16 16 8 7 2 0 0
33 2 1 30 30 18 3 7 3 0
93 1 0 83 83 52 7 24 0 0
Retative contribution Relative contribution
Total Institu- Tax-
All State/ | Intemal || intemal | Private | tional | exempt | Other Other
sources | Federal local ] sources| sources | donations| funds bonds debt sources
Private institutions Percentage Percentage
Total
1990-91 100 6 3 9 100 17 64 16 2 1
1992-93 100 7 5 88 100 17 63 9 9 2
1994-95 100 13 2 85 100 20 57 7 16 1
1996-97 100 | 7 1 91 100 17 67 10 6 0
100 6 3 9 100 17 62 18 3 1
100 5 3 92 100 18 59 9 12 2
100 7 3 90 100 19 57 6 17 0
100 5 2 93 100 10 75 6 8 0
Other doctorate-granting
1990-91 100 9 0 91 100 12 82 4 0 1
1992-93 100 7 1 83 100 8 86 6 0 0
1994-95 100 32 0 67 100 9 72 2 14 2
1996-97 100 14 1 84 100 6 81 9 0
Nondoctorate-granting
1990-91 100 0 0 100 100 23 53 24 0 0
1992-93 100 29 0 71 100 48 4 1 0 0
1994-95 100 5 2 93 100 58 10 23 8 0
1996-97 100 11 0 89 100 63 8 29 0 0

NOTE:  Components may not add to totals due to rounding. Percentages are based on-unrounded data that do not appear in the table. Current dollars
have been adjusted to constant 1997 dollars using the Bureau of the Census' Composite Fixed-Weighted Price Index for Construction. As
used here, repairfrenovation projects are limited to those with prorated costs of more than $100,000 for affected research space.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research Facilities at
Colleges and Universities.
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Doctorate-granting institutions were the only insti-
tutions to use Federal funds recovered from indirect costs
for construction. The top 100 institutions used $3 million,
which accounted for 0.6 percent of the institutional funds
they allocated to construction. Other doctorate-granting
institutions used $6 million in Federal funds recovered
from indirect costs for construction, which accounted for
14.0 percent of the institutional funds they allocated to
construction.

All three types of institutions used Federal funds
recovered from indirect costs for repair/renovation
projects. The top 100 institutions used $9 million, which
accounted for 2.0 percent of the institutional funds they
allocated to repair/renovation projects, while the
nondoctorate-granting institutions used $1 million, or
9.1 percent of their institutional funds allocated to repair/
renovation projects. Other doctorate-granting institutions
used $10 million in Federal funds recovered from indirect

costs, which accounted for 8.5 percent of the institutional .

funds they allocated to repair/renovation projects costing
over $100,000.

SUMMARY OF MAJOR SOURCES OF FUNDSs

Table 5-8 summarizes the major sources of funds for
S&E construction and repair/renovation projects by
institution type and sector. Both types of public,
doctorate-granting institutions received the largest portion
of their S&E construction and repair/renovation funds
from State and local governments. Public, nondoctorate-
granting institutions also received a large portion of their
S&E repair/renovation funds from State and local govern-
ments, but the major source of their construction funds
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came from internal sources (55 percent). The single
largest source of these funds (59 percent) came from
tax-exempt bonds.

By contrast, all types of private institutions derived
over 80 percent of both their S&E construction and S&E
repair/renovation funds from internal sources. Overall,
institutional funds were the largest single source of these
funds for construction (34 percent of all internal sources)
and for repair/renovation (67 percent of all internal
sources). However, the largest internal source of funds
varied by institution type:

* Among top 100 institutions, institutional funds
were the largest internal source of construction
funds (50 percent of all internal sources) and
repair/renovation funds (75 percent of all internal
sources); :

Among other doctorate-granting institutions, tax-
exempt bonds were the largest intenal source
of construction funds (66 percent of all internal
sources), while institutional funds were the
largest internal source of repair/renovation funds
(81 percent of all internal sources); and

Among nondoctorate-granting institutions,
private donations were the largest internal source
of construction funds (90 percent of all internal
sources) and repair/renovation funds (63 percent
of all intemnal sources).
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Table 5-7. Indirect costs recovered from Federal grants andlor contracts included in institutional funds
for science and engineering construction and repair/irenovation: 1996-97°

Construction Repair/Renovation
Indirect costs Indirect costs
Total as percent Total as percent
Indirect institutional | of institutional Indirect institutional | of institutional
Institution type costs funds funds costs funds funds
' In millions of dollars
Total
Doctorate-granting...........cccccovvueens 9 593 1.5 19 568 33
Top 100 in research
expenditures. ..o 3 549 06 9 451 2.0
Other...ce e et 6 43 14.0 10 17 8.5
Nondoctorate-granting.................. 0 0 0.0 1 11 9.1
NOTE: Components may not add to totals due to rounding. Percentages are based on unrounded data, which do not appear in the table.

'SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific: and Engineering Research
Facilities at Colleges and Universities.

Table 5-8. Major sources of funds for construction and repair/renovation of science and engineering

research facilities at public and private institutions: 1996-97

Construction Repair/renovation
Dollarsin | Percent of Dollarsin | Percent of
Public institutions Major source millions | total funds Major source millions | total funds
TOtal......oooinrcerisrsmssnisssmtn s srant e Stateflocal govemments 940 47| Stateflocal governments 328 49
Top 100 in research expenditures....| State/local govemments 653 49| Stateflocal governments 180 45
. -Other doctorate-granting..........c...... State/local govemments 209 45| Stateflocal govemments 83 47
Nondoctorate-granting................cccen. Intemal sources 96 55| Stateflocal govemments 65 73
(Tax-exempt bonds) (57) (59)
Dollarsin | Percent of Dollarsin | Percent of
Private institutions Major source millions total funds Major source millions | total funds
TOtAL....coriinimernerrneinmesisnessseresssesssssnnend Intemal sources 1,025 91 Interal sources 597 91
(Institutional funds) (344 (34)  (Institutional funds) (399) (67)
Top 100 in research expenditures.... Intemal sources 668 94 Interal sources 422 93
(Institutional funds) (337) (50  (Institutional funds) (318) (75)
Other doctorate-granting.................., Intemal sources 276 86 Internal sources 92 84
(Tax-exempt bonds) (182) (66)]  (Institutional funds) (75) (81)
Nondoctorate-granting...........c.......... Intemal sources 82 90 Intemal sources 83 89
(Private donations) (74) (90)}  (Private donations) (52) (63)
NOTE:  Sources and figures in parentheses are subsets of the preceding source.

SOURCE; National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research Facilities

at Colleges and Universities.

67

17



CHAPTER 6—DEFERRED CONSTRUCTION AND
REPAIR/RENOVATION

HiGHLIGHTS

-In 1998, 54 percent of research-performing
institutions reported that science and engineering
research space construction or repair/renovation
projects were needed but not funded.

The cost of these deferred projects was $11.4 bil-
lion. Sixty-one percent of deferred capital project
needs were for construction and 39 percent were
for repair/renovation (table 6-1).

The top 100 institutions accounted for 63 percent
of the total deferred costs, other doctorate-
granting institutions accounted for 30 percent,
and nondoctorate-granting accounted for
7 percent (table 6-1).

Seventy-six percent ($8.7 billion) of total
deferred capital project costs were included in
institutional plans (table 6-1).

The largest deferred project costs reported by
research-performing institutions were for the
physical sciences, $2.5 billion, and for the
biological sciences outside of medical schools,
$2.1 billion (table 6-3).

Total deferred S&E research facilities needs
($11.4 billion) combined with deferred central
campus infrastructure needs ($767 million) result
in an estimate of $12.2 billion in total deferred
S&E-related construction and repair/renovation
project costs. This 1998 estimate of deferred
costs represents an increase of $1.7 billion in
adjusted dollars over deferred cost estimates in
1996.

INTRODUCTION

Of central importance to the National Science
Foundation’s Survey of Scientific and Engineering
Research Facilities at Colleges and Universities is
determining the needs of research-performing institutions
either for additional science and engineering research
space or for the repair/renovation of existing space. The
original mandate to conduct this biennial survey states:

ERIC

IToxt Provided by ERI
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The National Science Foundation is authorized
to design, establish, and maintain a data collec-
tion and analysis capability in the Foundation
for the purpose of identifying and assessing the
research facilities needs of universities and
colleges. (42 U.S.C. 1886)

This chapter provides one way of estimating need. It
reports the costs of deferred projects for construction and
repair/renovation that are necessary to meet existing S&E
research commitments but that are not funded.

Like the 1996 Survey of Scientific and Engineering
Research Facilities at Colleges and Universities, the 1998
survey included a question designed to determine con-
struction and repair/renovation costs that institutions had
deferred. Institutions reported separately those con-
struction and repair/renovation costs for projects that
were included in an institutional plan and those not
included in an institutional plan.

Four criteria were used to define deferred projects
(see Item 7 of the survey in Appendix C):

The project must be necessary to meet the current
S&E research program commitments;

The project was not scheduled for fiscal year
1998 or 1999;

The project was not funded; and

The project was neither for the purpose of
developing new programs nor for expanding
faculty beyond what is required to fulfill current
S&E research program commitments.

Institutions also were asked to report their deferred
central campus infrastructure construction and repair/
renovation needs. These deferred needs were defined
using the same criteria as for facilities, and institutions
were asked to report separately those deferred needs in
institutional plans and those not in such plans. Central
campus infrastructure was defined as those systems that
exist between the buildings of a campus and the non-
architectural elements of campus design.
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FINDINGS

DEFERRED CAPITAL PROJECTS FOR S&E

RESEARCH FACILITIES

In 1998, 54 percent of research-performing institu-
tions reported construction or repair/renovation projects,
or both, that were needed but not funded. Two years earlier,
a similar proportion of institutions, 55 percent, reported
some type of deferred capital project. The vast majority
of institutions (87 percent) that had deferred projects had
included at least some of these projects in an approved
institutional plan. Forty-four percent of the colleges and
universities that reported deferred projects also identified
projects that were not included in an approved institutional
plan.**

The total estimated cost for deferred S&E research
construction and repair/renovation projects in 1998 was
$11.4 billion. This total includes both projects that were
in institutional plans and those that were not (table 6-1).

Slightly over three quarters of the total deferred
capital project costs reported by institutions (76 percent
or $8.7 billion) were included in institutional plans. Both

24 The 1996 data are from National Science Foundatior/Division
of Science Resources Studies, Scientific and Engineering Research
Facilities at Colleges and Universities: 1996, NSF 96-326, table 6-1.

types of doctorate-granting institutions reported that about
75 percent of their deferred capital project costs were
included in an institutional plan; nondoctorate-granting
institutions reported that 90 percent of their deferred
capita] project costs were included in plans. While 84 per-
cent of all deferred construction project costs were
included in institutional plans, 65 percent of deferred
repair/renovation project costs were a part of overall
institutional plans.

Overall, 61 percent of all deferred capital project
needs, both those included in institutional plans and those
not included, were for construction. The estimated cost
for these projects totaled $7.0 billion. All types of insti-
tutions reported greater deferred construction costs than
repair/renovation costs. However, construction costs
included in institutional plans exceeded repair/renovation
costs included in plans in all types of institutions, while
deferred repair/renovation costs not in plans were greater
than construction costs not in plans.

The top 100 institutions accounted for 63 percent of
the total deferred need, both those in and not in plans.
Other doctorate-granting institutions accounted for
30 percent of the total deferred costs. Nondoctorate-
granting institutions accounted for 7 percent of the total
deferred capital project costs (table 6-1).

Table 6-1. Estimated costs for deferred capital projects to construct or repair/renovate science

and engmeenng (S&E) research facilities by institution type, project type, and whether

the project was included in an institutional plan 1998

Included in institutional plans Not inciuded in institutional plans
To To repair/ To To repair/
construct renovate construct renovate
new S&E | existing S&E new S&E | existing S&E
research research research research
Institution type facilities facilities Subtotal facilities facilities Subtotal Total
In millions of dollars '
Total.. e 5,857 12,834 8,691 1,142 1,548 2,690 11,381
Doctorate-granting................. 5405 2,546 7,950 1,118 1,487 2,605 10,555
Top 100 in research
expenditures................ 3,685 1,714 5,399 731 1,025 1,755 7,154
Other... e 1,719 832 2,552 388 462 849 3,401
Nondoctorate—grantlng ............ 452 288 740 24 61 85 826
NOTE: Components may not sum to totals due to rounding.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research

Facilities at Colleges and Universities.
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DEFERRED PrOJECT CosTs AND CAPITAL

Proiect COMMITMENTS

Comparing estimated deferred project costs to the
costs of capital projects begun in 1996 and 1997 and those

scheduled for 1998 and 1999 provides a perspective on

the magnitude of estimated deferred need. Deferred
construction costs ($7.0 billion) are approximately equal
to the combined construction begun in 1996 and 1997
($3.1 billion) and construction scheduled for the
following two fiscal years ($3.9 billion). Deferred repair/
renovation costs ($4.4 billion) exceed the combined
repair/renovation commitments for 1996 and 1997
($1.5 billion) and those scheduled for 1998 and 1999
($1.6 billion) (figure 6-1).

Excluding estimated deferred costs not included in
institutional plans still results in deferred need estimates
that exceed the actual cost of project starts for 1996 and
1997. This is the case for both deferred construction
projects and deferred repair/renovation projects.

Figure 6-1. Cost of construction and repair/renovation of
science and engineering research facilities begun in

1996 and 1997, scheduled for 1998 and 1999, -

and deferred costs in 1998 and 1999

In billions of dollars
80
O Projects begun in 1996 and
70 - 1997
’ [3 Scheduled for 1998 and 1999
6.0 - M Deferred
501 44
40 -
31
3.0 1
20 - 15 16
1.0 1
0.0
Construction Repairfrenovation
NOTE: Includes all construction projects costing more than $100,000

and repair/renovation projects costing more than $100,000.
Repair/renovation projects begun in 1996 or 1997 also include
all projects costing more than $5,000.

SOURCE: National Science Foundation/Division of Science Resources
Studies, 1998 Survey of Scientific and Engineering Research
Facilities at Colleges and Universities.
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DEFERRED NEED ESTIMATES

Between 1996 and 1998, deferred capital project
costs increased from $9.9 billion to $11.4 billion, a 15-per-
cent increase in adjusted dollars (table 6-1).% Overall,
the other doctorate-granting institutions reported the
largest overall increase in deferred capital project costs,
a 69-percent increase.

The largest relative increase in deferred costs during
this time period occurred for repair/renovation projects
not included in institutional plans, from $0.9 billion to
$1.5 billion. This represents a 67-percent increase.
Deferred S&E research construction projects included
in institutional plans increased 20 percent, from $4.9 bil-
lion to $5.9 billion. '

Changes in the portion of deferred construction and
repair/renovation need that is included in institutional
plans can be compared for three survey periods, 1994,%
1996, and 1998 (table 6-2). Across all types of institu-
tions, the estimated cost of deferred construction and
repair/renovation projects increased from $6.5 billion in
1994 to $8.7 billion in 1998. The deferred need estimates
of doctorate-granting institutions included in institutional
plans increased from $6.0 billion in 1994 to $8.0 billion
in 1998, a 31-percent increase.

In absolute dollars, estimated deferred construction
projects increased $1.2 billion, or 27 percent. In relative
terms, estimated deferred repair/renovation projects
increased more than construction projects, $899 million,
or 46 percent.

DEFERRED NEEDS BY S&E FIELD

Total deferred project costs were highest for the
physical sciences, $2.5 billion (table 6-3). Total deferred
project costs of $2.1 billion were reported for the
biological sciences outside of medical schools. These two
fields alone account for approximately 40 percent of all
deferred capital project costs. The deferred project costs
for two additional fields (engineering and the medical
sciences in medical schools) exceed $1 billion. These
four fields represent 66 percent of all deferred capital
projects. Institutions reported the lowest deferred costs
for capital projects in mathematics and other sciences,
$182 and $188 million, respectively.

% Ibid.
2 The 1994 survey only asked about deferred projects that were
included in institutional plans.
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G T‘éble 6:2. Trends in.deferred need estimates included in institutional pfahs for.science

-and engingering'construction and repairirenovation: 1994, 1996, and 1998

1994 1996 1998
Repair/ Repair/ Repair/
Institution type Construction] renovation Total | Construction| renovation | Total | Construction] renovation Total
. In millions of constant 1997 dollars
Total....coveornirinriiiiie 4614 1,935 6,548 4,884 2,943 7,827 5,857 2,834 8,691
Doctorate-granting: 4,387 1,662 6,049 4,544 2,632 7,176 "5,405 2,546 7,951
Top 100 in research
expenditures....... 3218 1,199 4418 3,671 1,744 5415 3,685 1,714 5,399
Other.......cevvveeneens 1,169 463 1,631 872 888 1,760 1,719 832 2,551
Nondoctorate-granting... 227 272 499 340 311 651 452 288 740
NOTE:  Components may not sum to totals due to rounding. Current dollars have been adjusted to constant 1997 dollars using the Bureau of

the Census' Composite Fixed-Weighted Price Index for Construction.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research Facilities at

Colleges and Universities.

Table 6-3. The cost of deferred capital projects to construct or repair/irenovate

'science and engineering (S&E) research facilities by field, type of project,
and whether the project was included in an institutional plan: 1998 - -

Included in institutional plans Not included in institutional plans
To To repair/ To To repair/
construct renovate construct renovate
new S&E existing S&E new S&E existing S&E
research research research research
Institution type facilities facilities facilities facilities Total
In millions of dollars
Total..o e e 5,590 2,674 1,102 1474 10,840
Biological sciences—
inside medical schools.............. 267 160 40 74 540
outside medical schools............ 976 505 273 348 2,101
Physical SCIences. .........c.vvveeevenne 1,339 596 212 305 2453
Psychology.......cvvrmiineriiecnicn 107 7 30 33 242
Sogial SCIences........ccouercveereenn 136 110 44 67 357
Mathematics.........cc.cccoieecvcnccnes 83 75 5 19 182
Computer SCIences...........ccueeu. .. 198 25 38 35 297
Earth, atmospheric, and
0Cean SCIences.............cevene 327 106 71 42 545
Engineering..........oceveeverieninienns 878 556 166 144 1,744
Agricultural sciences............ccc..... 422 165 64 117 768
Medical sciences—
inside medical schools.............. 689 274 109 184 1,256
outside medical schools............ 333 129 71 174 707
Other sCIences........ccceveeieiverene. 102 62 18 6 188

NOTE:

Components may not sum to totals due to rounding.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering
Research Facilities at Colleges and Universities.
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DEFERRED CAPITAL PROJECTS FOR

CENTRAL CAMPUS INFRASTRUCTURE

The facilities in which S&E research is conducted
are supported by a campus infrastructure of walkways
and roads, wiring for telecommunications and electricity,
sewers and drains, air handling, waste storage and
disposal, and the like. It is difficult to establish how much
of this central campus infrastructure supports the work
of S&E research and how much supports other academic
and nonacademic needs.

In 1998, research-performing institutions estimated
deferred construction and repair/renovation costs
affecting their central campus infrastructure to be $2.6 bil-
lion (table 6-4). Over three-fourths (77 percent) of the
total deferred cost to either construct or repair/renovate
the central campus infrastructure was included in
institutional plans. The percentage of total deferred costs
included in institutional plans ranged from 65 percent at
nondoctorate-granting institutions to 79 percent at other
doctorate-granting institutions.

The estimated $2.6 billion in deferred central campus
infrastructure costs is in addition to the $11.4 billion in
deferred costs for construction and repair/renovation
identified above. Because 59 percent of all academic
space is devoted to S&E, and 50 percent of that space is
research space (see table 1-2), a conservative prorated

estimate of S&E research needs for central campus
infrastructure is $767 million ($2.6 billion x .59 x .50). It
should be noted that: (1) S&E research is probably more
demanding of central campus infrastructure than other
space, and (2) it is more difficult to prorate infrastructure
costs than research facilities costs. Thus, $767 million
should be interpreted as a conservative estimate of the
S&E research infrastructure deferred project costs.

Combining this $767 million for campus
infrastructure costs with the $11.4 billion in deferred S&E
research capital projects noted above, the total deferred
S&E research facilities and infrastructure needs of
colleges and universities is estimated to be $12.2 billion.”
This overall estimate of deferred need represents an
increase of $1.7 billion over 1994-95 levels.?

27 This estimate of deferred need, along with all others reported
in this chapter, is potentially a lower estimate than would be derived
from responses to other types of questions and calculations. By limiting
the concept of need to current “research program commitments,”
respondents were forced to consider only those R&D activities that
were budgeted, approved, and funded. Such boundaries precluded
institutions from reporting desired space in fields in which they did
not currently have aresearch program. Calculations based on broader
definitions of need would yield higher estimates.

28 These data come from National Science Foundation/Division
of Science Resources Studies, Scientific and Engineering Research
Facilities at Colleges and Universities: 1996, NSF 96-326, page 6-11.
The values presented here have been adjusted for inflation.

Table 6-4. The cost of deferred capital projects to construct or repairlrenovate central campus
_infrastructure by institution type, type of project, and whether the project was - -

included in an institutional plan: 1998 .

Not included in institutional plans

Included in institutional plans
To repair/ To repair/
renovate renovate
To construct existing To construct existing
new central central new central central
campus campus campus campus
Institution type infrastructure | infrastructure Subtotal infrastructure | infrastructure Subtotal Total
In millions of dollars
Total...vveeeeer e e 634 1,374 2,008 210 380 589 2,597
Doctorate-granting................. 560 1,297 1,857 209 300 509 2,366
Top 100 in research
expenditures................ 349 820 1,169 149 177 325 1,495
Other... ..o e 21 477 688 60 123 184 871
Nondoctorate-granting............ 74 77 151 1 80 80 231
NOTE:  Components may not sum to totals due to rounding.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research

Facilities at Colleges and Universities.
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CHAPTER 7—MINORITY-SERVING
INSTITUTIONS

HiGHLIGHTS

The 80 research-performing, minority-serving
institutions (institutions designated as Historic-
ally Black Colleges and Universities (HBCUs),
institutions whose enrollments are at least 25 per-
cent black but are not HBCUs, and institutions
whose enrollments are at least 25 percent
Hispanic) represent 12 percent of all research-
performing institutions and contain 3 percent, or
3.9 million net assignable square feet, of the total
science and engineering research space
(table 7-1).

At least 60 percent of the minority-serving
institutions reported that the amount of S&E re-
search space they had was inadequate for current
research commitments in eight fields: engineer-
ing; psychology; the social sciences; the physical
sciences; the computer sciences; the biological
sciences outside medical schools; the earth,
atmospheric, and ocean sciences; and the medical
sciences outside medical schools (table 7-2).

Twenty-four percent of the minority-serving
institutions began new S&E research con-
struction projects in fiscal years 1996 and 1997
totaling approximately $120 million. Thirty percent
of these institutions began new repair/renovation
projects totaling about $36 million (table 7-3).

The amount of S&E research space in a group
of 29 HBCUs that have been in the study sample
since 1988 increased from 1.1 million NASF in
1988 to 1.9 million NASF in 1998 (table 7-5).

Construction activity at the 29 original HBCUs
increased considerably between the 1994-95 and
199697 fiscal years, from 4 HBCUs starting
construction projects totaling $3.5 million dollars
to 11 institutions starting such projects at a cost
of $64.3 million (table 7-6). '

INTRODUCTION

Since its inception, the Survey of Scientific and
Engineering Research Facilities at Colleges and
Universities has included a sample of HBCUs. These
institutions have been recognized for their contributions
to the education of black students in general and for their
role in preparing students for science and engineering
careers. NSF has recognized the growth in minority
enrollments in higher education overall and, thus, added
two other types of minority-serving institutions to the
1998 sample. The inclusion of non-HBCU-Black
institutions acknowledges the fact that there are many
colleges and universities that enroll large percentages of
black students but are not designated as HBCUs. Non-
HBCU-Black institutions are defined as colleges and
universities whose enrollments are at least 25 percent
black. Similarly, as Hispanic enrollments in higher
education increase, there is a need to examine institutions
serving these students. Hispanic-serving Institutions
(HSIs) are defined as colleges and universities whose
enrollments are at least 25 percent Hispanic. The group
of minority-serving institutions varies in size and focus;
it is composed of both nondoctorate and doctorate-
granting institutions, and includes one of the top 100
research-performing institutions.?

In prior years, only HBCUs were included in the sam-
ple, and trend data were reported for these institutions.
Because non-HBCU-black institutions and HSIs are
included in the sample for the first time, no trends can be
reported for the full group of minority-serving institutions.
Trend data are presented for a group of 29 larger HBCUs
that have been part of the sample since 1988.

» Although the importance of institutions that serve Asian-

" American students as well as institutions that serve students from more
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than one ethnic group is recognized (see Merisotis and ‘O’Brien,
Minority Serving Institutions: Distinct Purposes, Common Goals,
1998), this chapter only examines minority-serving institutions that
enroll large percentages of specific groups of students, black or
Hispanic.
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FINDINGS

S&E SPACE IN MINORITY-SERVING

INSTITUTIONS

The 80 research-performing, minority-serving
institutions had 28 million net assignable square feet of
space in all academic fields in 1998; 44 percent of this
space (12.4 million NASF) was in science and engi-
neering fields. About 31 percent of the S&E space was
research space (3.9 million NASF). Research-performing,
minority-serving institutions represent 12 percent of all
research-performing institutions and contain 3 percent
of all S&E research space (table 7-1):

HBCUs represent 71 percent of all research-

performing, minority-serving institutions and

contain 61 percent of all the S&E research space
" in these institutions;

Non-HBCU-Black institutions represent 16 per-
cent of the research-performing, minority-serving
institutions and contain 11 percent of the S&E
research space in these institutions; and

Hispanic-serving institutions represent 13 per-
cent of the research-performing, minority-serving
institutions and contain 28 percent of the S&E
research space in these institutions.

Minority-serving institutions were most likely to have
S&E research space in the biological sciences outside
medical schools; 93 percent of these colleges and uni-
versities reported research space in this field. Eighty-four
percent of the minority-serving institutions reported S&E
research space in the physical sciences. The percent of
minority-serving institutions reporting S&E research
space in other fields drops to 50 percent for the computer
sciences and 48 percent for psychology.

Although only 40 percent of minority-serving insti-
tutions reported S&E research space in engineering, this
field contained more space than any other single field,
960 thousand NASF. The agricultural sciences followed
with another 710 thousand NASF of research space. It
should be noted that engineering and the agricultural
sciences are more space intensive than other S&E
fields. These fields represent relatively larger proportions
of S&E research space in all research-performing
institutions.
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ADEQUACY OF THE AMOUNT OF S&E
RESEARCH SPACE AND ITS CONDITION IN

MINORITY-SERVING INSTITUTIONS

At least 60 percent of minority-serving institutions
reported that the amount of S&E research space was
inadequate for meeting current research commitments in
eight fields (table 7-2):

Engineering—69 percent;

Psychology—67 percent;
Physical sciences—66 percent;
Computer sciences—66 percent;

Biological sciences outside medical schools—
65 percent;

Social sciences—65 percent;

Earth, atmospheric, and ocean sciences—
61 percent; and

Medical sciences outside medical schools—
61 percent.

Minority-serving institutions reported that 38 percent
(1.5 million NASF) of their current research space was
suitable for use in the most scientifically sophisticated
research and another 44 percent (1.7 million NASF) was
effective for most uses, but needs limited repair/
renovation. Seventeen percent (0.7 million NASF) of the
current S&E research space was rated as requiring either
major renovation or replacement (see table 7-1 for amount
of current research space).

New S&E FaciLities CONSTRUCTION
AND REPAIR/RENOVATION PROJECTS AT

MINORITY-SERVING INSTITUTIONS

In fiscal years 1996 and 1997, almost a quarter
(24 percent) of all minority-serving, research-performing
institutions initiated new S&E research facilities con-
struction projects costing over $100,000. These construc-
tion projects are expected to yield close to 0.5 million
NASF of new research space at a cost of $120 million.
In terms of space and dollars, the S&E construction
activity at minority-serving institutions represents
approximately 4 percent of all S&E research construction
activity started in 1996 and 1997 (table 7-3).
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" Table 7-1. Amount finstr

u’c"tidn'al"an'd’ research::

. “engineering (SEE) research sp:

ace and the percenta'ge of institutions with science and
field in minority-serving institutions: 1998

Non-HBCU- | Hispanic- | All minority-
Black serving serving All
Indicator HBCUs institutions | institutions | institutions | institutions
NUMDEF OF INSHIULONS ... veerereerrraseceeceereecersisisrsnsessermnarmnsasssssnnses - 57 13 10 80 660
: Amount of instructional and research space [NASF in thousands]
Total instructional and research space (all fields).........ccceevceervieeens 18,326 2,707 6,949 27,982 487,656
Total instructional and research space (S&E fields)..............cc..... 8,734 1,283 2,359 12,376 286,239
Total S&E reSearch SPace. ..........cceeeerermresserssssssmsssssssssssssssses 2,339 426 1,092 3,857 143,288
Percentage of institutions with S&E research space by field
Biological sciences— '
inside medical SCROOIS..........c.ccwcerwceesmmrmmsemnnsssssssssssssess 5 20 0 7 19
outside medical schools 96 70 100 93 84
Physical sciences. ' 83 80 100 84 83 .
Psychology.........cceeeenes 50 30 61 48 70
Social sciences cevee 51 20 26 43 63
MAhEMALCS.........ocoerrarerreesceenseeemmmeesssessessessmmsssmmssssssssssssnsssses 48 30 36 43 60
COMPULET SCIENCES....cvvunirvvsrussnsssssssss s ssss s s sesess s 48 60 49 50 56
Earth, atmospheric, and 0CaN SCIBNCES.........cummremrecesrreennns 29 20 49 01 53
ENGINEEMANG.....cocorrrrircrennsrmmmismnsrssssmsisnsssasssssssssssesssssesssssessesans 33 30 87 40 4
AQCUIUTAl STEBNCES.......ccevevevvereemcermnnsssssssssssessessssesessssssss 32 0 36 27 16
Medical sciences—
inside Medical SChOOIS........ccvceunicnimnimnsiinnsnsinsssssneans 5 10 0 6 19
outside medical schools 28 20 0 23 40
OUNEE SCIBNOES.....ve.vvreeeseeereereceeeseecrsscresseressenssecessssasimasssssaseas 1 10 36 14 23
Amount of S&E research space by S&E field [NASF in thousands]
Biological sciences—
inside medical SChOOIS. ... rwrrninensiensermeniniminnisnes 181 96 0 n 11,642
outside medical SChOOIS.........ccwwueeernecerrmnimmnnisirsssirsssisenns 305 66 148 519 19,425
Physical sciences 321 58 164 543 18,191
- Psychology.........c...... A 18 26 75 3,360
S0CIal SCIBNCES...c..vounrrreenrrranneeeesesssscssesmmsssssssssssssssssssssssssess 56 17 6 79 4,620
MathEMELCS. ... ..v.veerveenrreeescenreeaserssessscsssssmsmmmssssssssnsssss K} 3 16 50 889
COMPULET SCIBNCES......cccouvecererenecrsssmmsssissmssssssmmsssssassssssssssens 65 18 30 114 2,018
Earth, atmospheric, and ocean SCIENCES..........uwuenrenmicennnes 57 8 17 82 7,524
ENGINEBIANG......ccvorrrrrrscsiriseiensiinniiscisieins 388 23 549 960 22,833
Agricuitural sciences 635 0 75 710 24,607
Medical sciences—
inside medical SChOOIS.........c.vcccececcenmmrinnirinnirinnirssissisnenses 87 40 0 127 18,128
outside medical schools 95 24 0 19 7,001
OUhEr SCIBNCES.......verveeeeiereereescesseesserseeresesseeseesserssarssasasassssases .86 56 60 202 3,050
KEY: NASF = net assignable square feet.
HBCU = Historically Black Colleges or Universities.
NOTE: Components may not add to totals due to rounding.

SOURCE: National Science Foundation/Division of Scienoé Resources Studies, 1998 Survey of Scientific and Engineering Research
Facilities at Colleges and Universities.
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Table 7-2. Adequacy of the amount of science and engineering (S&E) research space and

its condition by field in minority-serving institutions: 1998

Non-HBCU- | Hispanic- | All minority-
Black serving serving All
Indicator HBCU's institutions | institutions | institutions | institutions
Number of institutions... vttt et atnaereaerenis 57 13 10 80 660
Adequacy of current amount of S&E research space [percentage of institutions reporting current space not sufficient]
Total... 88 70 100 87 83
Blolog|ca| sciences—
inside medical SChOOIS............cocevvvrireie e, - - - 36 70
outside medical sChools.............occocvinninciernnnnnne 68 50 61 65 64
PhySICal SCIBNCES. ......ovcrvver i ire ettt ce et ere s 73 50 51 66 64
PSYCROOGY ..ot et s e s v e 76 - 21 67 51
S0Cial SCIBNCES.......veveveeivivenieirerrnerersne e avnsaes 62 - - 65 61
Mathematics... 46 - - 44 4
Computer sciences... e 72 50 - 66 56
Earth, atmospheric, and 0Cean SCIeNCes.............cv. e 72 - - 61 62
Engmeenng e e e e 74 - 59 69 60
Agricultural scuenoes 48 - - 46 55
Medical sciences—
inside medical SChOOIS..........ccoeeeerece e vrinnsveenead - - - - 67
outside medical SChOOIS.............cc.cvivvereiirenniennns 52 - - 61 54
Condition of existing S&E research space [percentage of research space] '
Suitable for use in the most sophisticated
scientific research... e 35 51 41 38 39
Effective for most levels of research in the f eld
but may need limited repair/renovation.................... 48 38 37 44 38
Requires major renovation to be
used effectively.............ocovereiinnnien i e 15 9 18 15 18
Requires replacement................c.occevenrvcinecveirennennns 1 2 4 2 5
KEY: - =number of institutions with nonmissing data is less than 5. These institutions are included in the total.

HBCU = Historically Black Colleges or Universities.
NOTE:

existing and/or needed research space in a given field.

Components may not add to totals due to rounding. Percentages are based on the number of institutions that have

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering

Research Facilities at Colleges and Universities.

Across all minority-serving institutions, State and local
governments were the largest source of funds for
construction projects. However, this results from the fact
that the HBCUs dominate this group in terms of number
of institutions, and three quarters (76 percent) of their
construction funding came from State and local
governments. The one project reported by non-HBCU-
black institutions was funded by internal sources
(institutional funds in particular) and HSIs funded their
S&E research construction primarily with funds from
internal sources (63 percent—all of which was derived
from other debt financing) and the Federal Government
(37 percent).

PR
s
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In fiscal years 1996 and 1997, 30 percent of all
research-performing, minority-serving institutions began
repair/renovation projects. These projects affect
602 thousand NASF and were expected to cost about
$36 million: This repair/renovation activity would thus
alter approximately 16 percent of all S&E research space
in minority-serving institutions and represents 4 percent
of all repair/renovation activity in research-performing
institutions (table 7-1).

State and local governments were the primary source

of funding for repair/renovation projects for all minority-
serving institutions. This results from the fact that this
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Table 7-3. Construction and repair/renovation of science and engineering res'e:‘ar'-chf
facilities and sources of funds in minority-serving institutions: 1996-97 -

Non-HBCU-
minority All minority-
serving serving Al
» Indicator HBCUs institutions | institutions | institutions
Number of institutions 57 23 80 660
Construction projects: 1996-97 fiscal years
Number of institutions with projects >$100,000................ 14 5 19 197
S&E research space to be constructed
[NASF in thousands) 347 148 495 11,101
Total cost [in thousands of dollars) 66,241 -53,758 119,999 3,110,318
Repair/renovation projects: 1996-97 fiscal years
Number of institutions with projects >$100,000................ 15 9 24 343
S&E research space to be repaired
or renovated [NASF in thousands].............cccccveneeeensd 150 452 602 15,058
Total cost [in thousands of dollars) 13,178 22,882 36,060 1,324,524

KEY: NASF = net assignable square feet.
HBCU = Historically Black Colleges or Universities.
NOTE: Components may not add to fotals due to rounding.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and
Engineering Research Facilities at Colleges and Uniiversitiés.

source dominated the funding at both non-HBCU-Black
institutions and HSIs. HBCUs funded repair/renovation
projects primarily with funds from internal sources;
47 percent of their funding for these projects were derived
from this source, institutional funds, in particular.

MINORITY-SERVING INSTITUTIONS’ NEED

FOR S&E RESEARCH FACILITIES

In 1998, minority-serving institutions reported
$420 million in combined capital projects (construction
and repair/renovation) and central campus infrastructure
projects that had to be deferred because of insufficient
funds. This represents approximately 3 percent of all
deferred projects reported by research-performing insti-
tutions. HBCUs accounted for 79 percent of the deferred
costs at minority-serving institutions (table 7-4).

Construction and repair/renovation projects represent
86 percent of the total deferred S&E capital project costs
($363 million). Construction projects account for
71 percent of the total deferred capital project costs (both
those in and not in institutional plans).

Central campus infrastructure projects represent

14 percent of the total deferred projects (357 million).
Construction projects account for 24 percent of all

. 5
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deferred central campus infrastructure projects and repair/
renovation projects account for 76 percent of these
projects.

A Look AT HBCUs OVER TIME

Since the inception of the facilities survey, NSF has
collected data from a continuing group of 29 HBCUs
that reported separately budgeted research and develop-
ment expenditures in 1988. In 1992, NSF identified an
additional 41 HBCUs that had separately budgeted R&D
expenditures. Only those institutions with S&E research
space were retained in the sample each year. Since that
time, the facilities survey has included both the original
group of 29 HBCUs as well as all other HBCUs that
report any R&D expenditures.

This section examines changes over time in S&E
research facilities for the original group of 29 HBCUs,
hereafter called, “the 29 original HBCUs.”

AMOUNT AND DISTRIBUTION OF S&E

RESEARCH SPACE

The amount of S&E research space in the 29 original
HBCUs increased by 70 percent, from 1.1 million NASF
in 1988 to 1.9 million NASF in 1998. The amount of
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Table 7-4. The cost of deferred construction and repair/renovation projects by project type and whether

the project is included in institutional plans in minority-serving institutions: 1998

Non-HBCU- | Hispanic- | All minority-
Black serving serving All
Indicator HBCUs institutions | institutions | institutions | institutions
Number of inStitutions..............ccveviie i 57 13 10 80 660
Deferred S&E capital projects [in thousands of dollars]
Total oo ‘ 297,088 6,325 59,171 362,584 | 11,380,790
Included in institutional plans................cccevr v, 274,783 5,155 56,600 336,538 8,690,853
Construction. ..o 242,671 5,070 0 247,741 5,856,685
Repair/renovation...............ccoo e, 32,112 85 56,600 88,796 2,834,167
Not included in institutional plans......................c.... 22,305 1,170 2,572 26,047 2,689,937
Construction..........c.ocviininiin i 7,706 1,170 1,543 10,419 1,142,157
Repair/renovation..............ccco oo vvien i i 14,599 0 1,029 15,627 1,547,780
Deferred central campus infrastructure projects [in thousands of dollars]
TOtal e 33,882 0 23,143 57,025 2,597,305
Included in institutional plans................cccoevevvr i, 33,251 0 3857 37,108 2,007,813
Construction..........o o 13,475 0 0 13,475 633,967
Repair/renovation...............ccoocvv i i 19,776 0 3,857 23634 1373846
Not included in institutional plans.................ovovvs 631 0 19,286 19,916 589,492
Construction.............ooovvvi v v v 207 0 0 207 209,502
Repair/renovation...........ccccocooe i 424 0 19,286 19,709 379,991
Total deferred CoStS...........oove i v 330,970 6,325 82,314 419,609 | 13,978,095
KEY: S&E = science and engineering.
HBCU = Historically Black Colleges or Universities.
NOTE: Components may not add to totals due to rounding.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering

Research Facilities at Colleges and Universities.

space increased the most in absolute terms during this
time period in the two fields that also currently have the
most S&E research space (table 7-5):

* In engineering, the amount of research space
more than doubled, from 152 thousand NASF to
363 thousand NASF; and

* In the agricultural sciences, the amount of
research space increased from 259 thousand
NASF to 471 thousand NASF.

Over the decade, S&E research space also increased
in every field except for the computer sciences and the
medical sciences in medical schools, which experienced
declines in research space as follows:

* In the medical sciences in medical schools, the
amount of research space declined from
141 thousand NASF to 87 thousand NASF; and

PO
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» Inthe computer sciences, the amount of research
space declined from 43 thousand NASF to
40 thousand NASF.

Between the last survey period (1996) and the current
one, the amount of S&E research space at the 29 original
HBCUs increased by 5 percent or 88 thousand NASF.
While almost half the S&E fields experienced slight
increases in research space, only psychology did not
experience any growth, and two fields experienced
declines:

* In the social s_ciences, the amount of research
space declined from 56 thousand NASF to
46 thousand; and

* In mathematics, the amount of research space
declined from 24 thousand NASF to 20 thousand
NASF.
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Table 7-5. Trends in'the amount of science and engineering research space by field
 in the 29 original Historically Black Colleges and Universities (HBCUs

): 1988-98

Field 1988 1990 1992 1994 1998
NASF in thousands
Number of research-performing
HBCUS....v et evver e e e et e e 29 29 2 28* 29 29
TOtal e e 1,112 1,440 1,782 1,759 1,797 1,885 .
Biclogical sciences—
inside medical SChOOIS..........cvvevievneeinennen 91 121 121 159 150 181
outside medical SChOOIS..........cooveervverenn. 141 170 254 250 208 216
Physical SCIENCES. ......cocveeveivrie e 179 190 235 212 229 234
PSYChOlOgY.......cv et e e 14 19 16 18 16 16
S0Cial SCIBNCES... ... cvv et et ervenervirreereire e 28 47 57 43 56 46
Mthematics........c.e. v e ieriveee e e 12 26 29 19 24 20
Computer SCIENCES.........vuvmriereiinrirnerensins 43 30 42 31 36 40
Earth, atmospheric, and ocean sciences.......... 10 26 35 27 42 43
ENngineening........ccoovvivmne e s 152 167 285 315 349 363
Agricultural SCIENCES..........coovmii i, 259 433 414 470 451 471
" Medical sciences—
inside medical schoals............ e e s 141 158 160 69 84 87
outside medical SChools...........ccc..oovevvenene. 37 50 133 134 63 82
Other SCIEnces.................. ) 4 4 0 12 88 86

* One HBCU did not report R&D expenditures in 1994, Its research space was not included in the totals.

KEY: NASF = net assignable square feet.

NOTE:  Components may not add to totals due to rounding.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering

Research Facilities at Colleges and Universities.

CoNSTRUCTION OF S&E RESEARCH

SPACE

In fiscal years 1996 and 1997, 11 of the 29 original
HBCUs initiated S&E research facilities construction
projects. This is the same number of institutions that
reported new construction starts in 1986 and 1987. How-
ever, in the intervening years, the number of institutions
starting such projects was lower, particularly in the 1992—
93 and 1994-95 periods, when 4 of the 29 original HBCUs
began new construction projects (table 7-6).

In fiscal years 1996 and 1997, the 29 original HBCUs
committed $64.3 million to new construction projects
costing over $100,000. These projects will result in
335 thousand NASF of new S&E research space, which
is the equivalent of 18 percent of existing research space
(see table 7-5). Particularly noteworthy is the increase in
construction between the last survey period (fiscal years
1994 and 1995) and the current one (fiscal years 1996
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and 1997). While the number of institutions starting new
construction projects almost tripled from 4 institutions to
11, the amount of research space under construction
increased almost 5-fold (from 68 thousand NASF to
335 thousand NASF) and the amount of funds committed
to new construction projects increased 18-fold (from
$3.5 million to $64.3 million).

THE REPAIR/RENOVATION OF S&E

RESEARCH FACILITIES

Unlike construction starts, fewer of the 29 original
HBCUs began S&E repair/renovation projects costing
over $100,000 in 1996 and 1997 than in any other survey
period, except for 1990 and 1991. In both of these survey
periods, 5 of the 29 original HBCUs reported new S&E
repair/renovation projects. The amount of funds these
institutions committed to these projects in 1996 and 1997
($7.6 million) is also less than in any prior survey period.
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Table 7-6. Science and engineering research facility construction and repairirenovation projects at the
29 original Historically Black Colleges and Universities (HBCUs) project characteristics: 1986-97

Capital project activity 1986-87 | 198889 | 1990-91 1992-93 | 1994-95 | 1996-97

Construction projects:

Number of HBCUs with projects............ccoevcvenerreens " 10, 6 4 4 1"

Total estimated completion cost [in millions of dollars}............... 95.5 68.3 270 938 35 64.3

NASF [in thousands]........c...eevemmuumienieieeresenensiisssens 481 319 328 88 68 335
Repair/renovation projects costing over $100,000:

Number of HBCUS With Projects............ccuecnmrenmrsensmsesssssessorsens 13 10 5 " 7 5

Total estimated completion cost [in millions of dollars]...............| 18.8 26.2 139 99 27 76

NASF [in thOUSANDS]........c.ccoieuritrimmmrimmmrisnissmsismmsssssisssssssssasseend 137 308 129 106 343 114
Repair/renovation projects costing $5,000-$100,000: .

Number of HBCUs with projects........ - - 10 13 11 13

Total estimated completion cost [in millions of dollars]............... - - 0.7 38 08 14

KEY: NASF = net assignable square feet.

~ = data were not collected.

NOTE:

Components may net add to totals due to rounding. Current doilars have been adjusted to constant 1997 dollars using the Bureau

of the Census' Composite Fixed-Weighted Price Index for Construction.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research Facilities

at Colleges and Universities.

Almost half (13) of the 29 original HBCUs began
S&E repair/renovation projects costing between $5,000
and $100,000 in 1996 and 1997; the same number that
began them in 1992 and 1993, but fewer than in 1994
and 1995 (11 institutions). These 13 institutions com-
mitted $1.4 million to these types of repair/renovation
projects, bringing total repair/renovation commitments
in 1996 and 1997 by the 29 original HBCUs to $9.0 mil-
lion (table 7-6).

SOURCES OF FUNDS FOR S&E
CONSTRUCTION AND REPAIR/RENOVATION

PrOJECTS

Between 198687 and 1992-93, the Federal Govern-
ment was the largest source of construction funds for the
29 original HBCUs. In 1994-95 and 199697, funds from
State and local governments exceeded those from the
Federal Government. Even though the Federal Gov-
- emment’s dollar contribution increased between 1994—
95 and 1996-97, its relative contribution in 1996-97
(7 percent) was the smallest it has been since the survey
began. By contrast, State and local governments’ dollar
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and relative contributions in 1996-97 were the largest
they have been since the survey began—$50.5 million
and 79 percent, respectively (table 7-7).

The source of funds for S&E repair/renovation
projects at the 29 original HBCU s has varied more over
time than funds for construction projects. The Federal
Government was the largest source of funds for these
projects in 4 out of 6 suivey periods, and its relative
contribution has been in decline since 1992-93 (from
57 percent of all repair/renovation funds in 1992-93 to
29 percent in 1996-97). The continuous increase in the
relative contribution from internal sources over the last
three survey periods, despite fluctuations in the dollar
contribution from this source of funds, parallels a decline
in the relative contribution of Federal funds to repair/
renovate S&E facilities. In 1988-89, institutions
contributed 1 percent of all repair/ renovation funds from
internal sources; by 1996-97 their relative contribution
had risen to 47 percent—and this was the largest source
of funds for repair/renovation projects during this time
period (table 7-8).
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Table 7-7. Sources of funds for science and engineering research facility construction projects at the 29
original Historically Black Colleges and Universities (HBCUs): 1986-97

All sources . Internal sources
Dollar contribution ' Dollar contribution
Total Tax-
All State/ Intemal || “intemal Private | Institutional] exempt Other Other
Fiscal sources | Federal local sources || sources | donations | funds bonds debt sources
years In millions of constant 1997 dollars In millions of constant 1997 dollars
1986-87........ 95.5 435 343 178 178 148 3.1 0.0 00 0.0
1988-89........ 68.3 434 143 107 10.7 95 11 0.0 00 0.0
1990-91........ . 210 14.5 76 5.0 5.0 0.0 - 50 0.0 00 0.0
1692-93"......, 98 74 23 0.0 0.0 0.0 0.0 00 00 0.0
1994-95........ 35 14 2.1 0.0 00 0.0 001 - 00 00 0.0
1996-97........ 64.3 46 50.5 9.2 9.2 3.0 15 36 001" 1.0
Relative contribution Relative contribution
Total ’ Tax-
All State/ Intemal intemal Private { Institutional| exempt Other Other
Fiscal sources Federal local sources || sources | donations funds bonds debt sources
years Percentage Percentage
1986-87........ " 100 46 36 19 100 83 17 0 0 0
1988-89........ 100 64 21 16 100 90 10 0 0 0
1990-91........ 100 54 28 19 100 0 100 0 0 0
1992-93......, 100 76 23 0 100 0 0 0 0 0
1994-95........ 100 39 61 0 100 0 0 0 0 0
1996-97........ " 100 7 79 14 100 3 17 40 0 1

* One of the HBCUs had no S&E research space.

" NOTE:  Components may not add to totals due to rounding. Percentages are based on unrounded data that do not appear in the table.
' Findings are limited to projects with estimated total cost at completion of $100,000 or more for research space. Estimates are
prorated to reflect research components only. Current dollars have been adjusted to constant 1997 dollars using the Bureau
of the Census' Composite Fixed-Weighted Price Index for Construction.

SOURCE: Nationa! Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research
Facilities at Colleges and Universities.
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Table 7-8. Sources of funds for science and engineering research facility rgpair/rehdv'ation projects
' at the 29 original Historically Black Colleges and Universities (HBCUs): 1986-97

All sources Internal sources
Dollar contribution Dollar contribution
Total Institu- Tax-
All State/ Intemal intemal Private tional exempt Other Other
Fiscal sources Federal " local sources sources | donations funds bonds debt sources
years In millions of constant 1997 dollars In millions of constant 1997 dollars
1986-87......... 18.8 116 6.5 0.7 0.7 07 0.0 0.0 0.0 0.0
1988-89'........ 26.2 16.0 99 0.2 0.2 0.1 0.1 0.0 0.0 0.0
1990-91........ 139 42 9.6 02 0.2 0.1 0.1 0.0 0.0 0.0
1992-93%....... 99 57 24 21 21 19 0.1 0.0 0.0 0.0
1994-95......... 27 10.8 6.8 53 53 0.0 27 0.0 25 0.0
1996-97......... 76 22 1.8 36 36 0.0 36 0.0 0.0 0.0
Relative contribution Relative contribution
Total Institu- Tax-
All State/ |- Intemal intemal Private tional exempt Other Other
Fiscal sources Federal local sources sources | donations funds bonds debt sources
years Percentage , Percentage :
1986-67......... 100 62 35 4 100 100 0 0 0 0
1988-89......... 100 61 38 1 100 50 50 0 0 0
1990-91......... 100 0 69 2 100 50 50 0 0 0
1992-93...... 100 57 24 21 100 94 6 0 0 0
1994-95.........] 100 47 30 23 100 0 52 0 43 0
1996-97......... 100 29 24 47 100 0 100 0 0 0

! 1988-89 total has been revised since 1996 report.
2 One of the HBCUs had no S&E research space.

NOTE:

Components may not add to totals due to rounding. Percentages are based on unrounded data that do not appear in the table.

Findings are limited to projects with estimated total cost at completion of $100,000 or more for research space. Current dollars
have been adjusted to constant 1997 dollars using the Bureau of the Census' Composite Fixed-Weighted Price Index for
Construction.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research

Facilities at Colleges and Universities.
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CHAPTER 8—ANIMAL RESEARCH FACILITIES

HiGHLIGHTS

Eighty-three percent of all research-performing
institutions had laboratory animal facilities in
1998 (table 8-1).

Institutions reported a total of 11.9 million net
assignable square feet of animal research space.
This represents 8 percent of all science and engi-
neering research space. The percentage is similar
across the three types of research-performing
institutions (table 8-1).

The distribution of animal research space
parallels the distribution of S&E research space.
Seventy-one percent of all S&E research space
and 72 percent of all animal research space is
located in the top 100 institutions; 24 percent of
all S&E research space and 23 percent of all
animal research space is located in other
doctorate-granting institutions, and 5 percent of
each type of space is located in nondoctorate-
granting institutions (tables 8-1 and 1-1).

Institutions with animal research space reported
that 75 percent (8.9 million NASF) of that space
was at the lowest Federal biosafety level, Level 1.
Another 23 percent (2.7 million NASF) was at
Level 2, while 3 percent (0.4 million NASF) was
at Level 3. No research-performing academic
institution had S&E research space at Level 4
(i.e., for work with biological agents that may
cause the transmission of a potentially lethal
disease for which there is no readily available
cure) (table 8-3).

Five percent of the institutions with animal
research facilities are scheduled to start con-
struction on a half million NASF of animal
research space in 1998 and 1999. They are
scheduled to commit $162.1 million to these
projects (tables 8-4 and 8-5).

INTRODUCTION

Scientists in the fields of biology, agriculture,
psychology, and medicine often use animals in their
research. Issues related to the housing of animals and the
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laboratories in which animal research is conducted are
examined in this chapter. Institutions estimated the amount
of animal housing space and animal laboratory space to
arrive at a total amount of animal research space. They
were asked to include as laboratory animal facilities both
departmental and central facilities that are subject to
government and State policies and regulations concerning
the humane care and use of laboratory animals. Not
included were agricultural buildings that did not directly
support research or that were not subject to government
regulations, nor were areas for the veterinary treatment
of animals. In addition, institutions provided estimates of
the amount of animal research space scheduled for
construction and repair/renovation in 1998 and 1999.
Scheduled expenditures on these items were provided for
construction and repair/renovation projects costing over
$100,000. (See Item 8 of the survey in Appendix C.)

The 1996 survey addressed biosafety issues by asking
respondents to state the amount of net assignable square
feet that:

A fully meets government regulations.

B needs limited repair/renovation to meet
government regulations.

C  needs major repair/renovation or replacement

to meet government regulations.

In the 1998 survey, the question was changed to
capture directly the amount of space that met the Federal
Government’s recommended biosafety levels for Animal
Biological Safety:*

A Level 1 practices, safety equipment, and
facilities are appropriate for undergraduate and
secondary educational training and teaching
laboratories, and for other facilities in which
work is done with defined and characterized
strains of viable microorganisms not known

to cause disease in healthy adult humans.

39 The descriptions of the levels were taken from Biosafety in
Microbiological and Biomedical Laboratories, 3rd Edition, 1993.
Washington, DC: U.S. Government Printing Office, 1993.
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B Level 2 practices, equipment, and facilities are
applicable to clinical, diagnostic, teaching and
other facilities in which work is done with the
broad spectrum of indigenous moderate-risk
agents present in the community and associated
with human disease of varying severity.

C  Level 3 practices, safety equipment, and
facilities are applicable to clinical, diagnostic,
teaching, research, or production facilities in
which work is done with indigenous or exotic
agents with a potential for respiratory
transmission, and which may cause serious and
potentially lethal infection.

D  Level 4 practices, safety equipment, and facil-
ities are applicable for work with dangerous
and exotic agents, which pose a high individual
risk of life-threatening disease, which may be
transmitted via the aerosol route, and for which
there is no available vaccine or therapy.

As aresult of the change in the biosafety questions,
issues pertaining to biosafety in the 1996 survey and the
1998 survey cannot be compared.

FINDINGS

AMOUNT OF SPACE DEVOTED TO ANIMAL

RESEARCH

In 1998, 546 of the 660 research-performing insti-
tutions (83 percent) had laboratory animal facilities. The
doctorate-granting institutions were more likely than the
nondoctorate-granting institutions to have such facil-
ities (86 percent compared with 78 percent), with almost
all of the top 100 institutions (97 percent) having them
(table 8-1).

Institutions reported a total of 11.9 million net
assignable square feet of animal research space. Most of
that space (95 percent or 11.2 million NASF) was located
in the doctorate-granting institutions. The distribution of
animal research space paralleled the distribution of
science and engineering research space (see table 1-1):

*  Thetop 100 institutions accounted for 71 percent
of all S&E research spa¢e (101 million NASF)
and 72 percent of all animal research space
(8.5 million NASF);

Table 8-1. Amount and distribution of space for laboratory animal facilities

by institution type: 1998

Institutions with laboratory .
animal facilities Total animal research space

Percentage | - Percentage

of total animal | - of total S&E

Percentage NASF research research

Institution type Number of institutions [in millions] NASF space”
TOtEl.. oot ettt e 546 83 1.9 100 8.3
Doctorate-granting...........ccveeeveceruece 325 86 1.2 95 8.2
Top 100 in research

expenditures..............cccoceuuene.n 97 97 .85 72 84
Other... 228 82 27 .28 7.7
Nondoctorate-grantlng 221 78 0.6 5 8.6

* These percents were derived by dwnding animal research space by total S&E research space {table 1-1).

KEY: NASF = net assignable square feet.
S&E = science and engineering.
NOTE:  Components may not add to totals due to rounding.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and

Engineering Research Facilities at Colleges and Universities.
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* The other doctorate-granting institutions
accounted for 24 percent of all S&E research
space (35 million NASF) and 23 percent of all
animal research space (2.7 million NASF); and

* The nondoctorate-granting institutions accounted
for 5 percent of all S&E research space (7 million
NASF) and 5 percent of all animal research space
(0.6 million NASF).

These 11.9 million NASF of animal research space
represent 8.3 percent of all S&E research space. This
percentage is similar across the three types of research-
performing institutions (range: 7.7 to 8.6 percent).
Further, this proportion remained constant overall and at
each type of institution between 1994-95*" and 1996—
97, indicating that animal research space is growing at
the same rate as S&E research space.

Overall, almost three quarters (72 percent) of the total
amount of animal research space (8.6 million NASF)
was used to house laboratory animals, and slightly more
than one quarter (28 percent or 3.3 million NASF) was
designated as animal laboratory space. The amount of

31 These data come from National Science Foundation/Division
of Science Resources Studies, Scientific and Engineering Research
Facilities at Colleges and Universities: 1996, NSF 96-326, table 9-1.

animal housing space as a percent of total S&E research
space was relatively constant at about 6 percent across
institution types (range: 5.8 to 6.2 percent). Similarly,
the amount of animal laboratory space as a percent of
total S&E research space was also relatively constant at
slightly more than 2 percent across institution types
(range: 2.1 to 2.6 percent) (table 8-2).

DISTRIBUTION OF ANIMAL RESEARCH
SPACE AT COLLEGES AND UNIVERSITIES

BY BIOSAFETY LEVEL

Institutions with animal research space reported that
75 percent (8.9 million NASF) of that space was at
Federal biosafety Level 1 (i.e., acceptable for work with
microorganisms not known to cause disease in healthy
humans). Another 23 percent (2.7 million NASF) was at
Level 2 (i.e., acceptable for work with moderate-risk
agents present in the community and associated with
human disease of varying severity), and 3 percent
(0.4 million NASF) was at Level 3 (i.e., acceptable for
work with indigenous or exotic agents with a potential
for respiratory transmission, and which may cause serious
and potentially lethal infection). No research-performing
academic institution had S&E research space at Level 4
(i.e., acceptable for work with biological agents that may
cause the transmission of a potentially lethal disease for
which there is no readily available cure) (table 8-3).

Table 8-2. Amount and distribution of animal-housing space and laboratory =~

~ animal space by institution type: 1998

Animal housing space Aimallaratory space
Percentage | Percentage Percentage | Percentage
of total of total of total of totat
animal S&E . animat S&E
NASF research research NASF research research
Institution type [in millions] NASF space’ [in miflions] NASF space’
TOtAl e e e 86 72 6.0 33 28 23
Doctorate-granting..........c..ecceereerneeeneencd 8.1 72 6.0 31 28 23
Top 100 in research expenditures........ 6.1 72 6.0 24 28 . 24
10131 SO YPPPORIS 20 75 58 0.7 27 2.1
Nondoctorate-granting.............c.ccecur s 04 73 6.2 0.2 30 26
! These percentages were derived by dividing animal housing space by total S&E research space (table 1-1).
?These percentages were derived by dividing animal laboratory space by total S&E research space (table 1-1).
KEY: NASF = net assignable square feet.
S&E = science and engineering.
NOTE: Components may not add to totals due to rounding.
SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering
Research Facilities at Colleges and Universities.
BEST COPY AVAILABLE
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" Table 8-3. Percentage of animal research space at each
animal biological safety level by institution type: 1998

Table 8-4. Amount of laboratory animal space scheduled for
construction and repairirenovation: 1998-99

Animal biological safety level Institution type Construction Repairfrenovation
Institution type Level1' | Level2? | Level 3* | Level4* NASF in thousands
Total....cenccnnernnrennnnnns 75 23 3 0 Total.....ocor o 492 303
Doctorate-granting........... 74 24 3 0 Doctorate-granting......... 440 292
Top 100 in research . Top 100in research
expenditures.......... 72 25 3 0 expenditures........ 329 193
(01117 80 18 2 0 Other v oo, 112 99
Nondoctorate-granting..... 93 7 0 0 Nondoctorate-granting.... 52 12
! Acceptable for work with microorganisms not known to cause disease KEY: NASF = net assignable square feet.
in healthy humans.
2 Acceptable for work with moderate-risk agents present in the NOTE:  Components may not add to totals due to rounding.

community and associated with human disease of varying severity.

¥ Acceptable for work with indigenous or exatic agents with a potential for
respiratory transmission, and which may cause serious and potentially
lethal infection.

* Acceptabie for work with biological agents that may cause the
transmission of a potentially lethal disease for which there is no readily
available cure.

NOTE: Components may not add to totals due to rounding.

SOURCE: National Science Foundation/Division of Science Resources
Studies, 1998 Survey of Scientific and Engineering
Research Facilities at Colleges and Universities.

The doctorate-granting institutions had a greater
amount of animal research space at the higher biosafety
levels, Levels 2 and 3 (27 percent or 3 million NASF),
than the nondoctorate-granting institutions (7 percent or
42,000 NASF). In fact, the nondoctorate-granting
institutions had no animal research space at Level 3 and
less than 10 percent at Level 2.

AMOUNT OF ANIMAL RESEARCH SPACE
SCHEDULED FOR CONSTRUCTION AND
REPAIR/RENOVATION

. The research-performing institutions are scheduled
to start construction on 492 thousand NASF of animal
research space in 1998 and 1999. This is 3 percent of all
S&E construction scheduled to start in 1998 and 1999
(14.6 million NASF) (Appendix table E3-2) and is
24 percent or 153 thousand NASF less new animal
research space than was scheduled to be constructed in
1996 and 1997 (645 thousand NASF) (table 8-4):

32 These data come from National Science Foundation/Division
of Science Resources Studies, Scientific and Engineering Research
Facilities at Colleges and Universities: 1996, NSF 96-326, table 9-5.

crd

SOURCE: National Science Foundation/Division of Science Resources
Studies, 1998 Survey of Scientific and Engineering
Research Facilities at Colleges and Universities.

* The top 100 institutions account for 67 percent
(329 thousand NASF) of the animal facilities
construction scheduled to begin in 1998 and
1999;

e  The other doctorate-granting institutions account
for 23 percent (112 thousand NASF) of the
animal facilities construction scheduled to begin
in 1998 and 1999; and

* The nondoctorate-granting institutions account
for 11 percent (52 thousand NASF) of the animal
facilities construction scheduled to begin in 1998
and 1999.

The research-performing institutions are scheduled
to begin repair/renovation projects that will affect
303 thousand NASF of animal research space in 1998
and 1999. This is less than 2 percent of all S&E repair/
renovation projects scheduled to start in 1998 and 1999
(15.6 million NASF) (Appendix table E4-2) and is
43 percent or 229 thousand NASF less animal research
space than was scheduled to be affected by new repair/
renovation projects begun in 1996 and 19973
(532 thousand NASF):

* The top 100 institutions account for 64 percent
(193 thousand NASF) of the animal facilities
repair/renovation projects scheduled to begin in
1998 and 1999; '

* Ibid.
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+  The other doctorate-granting institutions account
for 32 percent (99 thousand NASF) of the animal
facilities repair/renovation projects scheduled to
begin in 1998 and 1999; and

« The nondoctorate-granting institutions account
for 4 percent (12 thousand NASF) of the animal
facilities repair/renovation projects scheduled to
begin in 1998 and 1999.

These decreases in scheduled construction and
scheduled repair/renovation of animal research space may
be less a decline in facilities expansion and upgrading
than a return to normal levels. It is possible that the 1996
survey captured the tail end of an unusual amount of
activity among institutions as they strove to bring their
animal research facilities into conformance with stricter
animal welfare regulations that were established between
1989 and 1994 and which required institutions to upgrade
their facilities. There has also been a movement to
centralize animal research space such that animal research
space is often shared by several departments instead of
being dispersed throughout the institution.*

FuNDS SCHEDULED FOR THE
CONSTRUCTION AND REPAIR/RENOVATION

OF ANIMAL RESEARCH SPACE

Overall, 35 of the research-performing institutions
(5.3 percent of all research performing institutions) are
scheduled to start construction on animal research
facilities in 1998 and 1999, and 56 of the research-
performing institutions (10.2 percent of those with animal
research facilities) are scheduled to start repair/renovation
projects. The distribution of these scheduled projects

" among institution types is as follows:

+  Among the top 100 institutions, 21 institutions
had scheduled construction projects and 34 insti-
tutions had scheduled repair/renovation projects;

o Among the other doctorate-granting institutions,
9 institutions had scheduled construction proj-
ects and 16 institutions had scheduled repair/
renovation projects; and

» Among nondoctorate-granting institutions, 5
institutions had scheduled construction proj-
ects and 6 institutions had scheduled repair/
renovation projects (table 8-5).

3 This information was provided by Barbara Rick, Executive
Director, National Association for Biomedical Research.
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Although fewer institutions were scheduled to start
animal research facilities construction projects in 1998
and 1999 than were scheduled to start repair/renovation
projects, they were scheduled to commit more than three
times as many funds to construction projects ($162.1 mil-
lion) as they were scheduled to commit to repair/
renovation projects ($45.1 million).

The amount of funds scheduled to be committed to
the construction of new animal facilities in 1998 and 1999
($162.1 million) was not substantially different from the
amount of funds that were scheduled to be committed to
the construction of new animal facilities in 1996 and 1997
($164.1 million).* These funds represented 4 percent of
total funds committed to all new S&E construction
scheduled to begin in 1998 and 1999 (83,949 million)
(see tables 3-4 and 8-5):

+  The top 100 institutions accounted for 73 percent
($119.1 million) of all funds scheduled to be
committed to new animal facilities construction
projects;

+ The other doctorate-granting institutions
accounted for 15 percent ($24.3 million) of all
funds scheduled to be committed to new animal
facilities construction projects; and

+  The nondoctorate-granting institutions accounted
for 11 percent.($18.6 million) of all funds
scheduled to be committed to new animal facil-
ities construction projects.

The amount of funds scheduled to be committed to
new animal facilities repair/renovation projects in 1998
and 1999 ($45.1 million) was considerably less (46 per-
cent or $38.2 million) than was scheduled to be committed
to new animal facilities repair/renovation projects in 1996
and 1997 ($83.3 million).* These funds represented
3 percent of the total funds committed to all new S&E
repair/renovation projects scheduled to begin in 1998 and
1999 ($1,580 million) (see table 4-4):

35 These data come from National Science Foundation/ Division
of Science Resources Studies, Scientific and Engineering Research
Facilities at Colleges and Universities: 1996, NSF 96-326, table 9-4.
These values have not been adjusted for inflation because they were
scheduled for the 1996 and 1997 fiscal years.

36 These data come from National Science Foundation/Division
of Science Resources Studies, Scientific and Engineering Research
Facilities at Colleges and Universities: 1996, NSF 96-326, table 9-4.
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Scheduled construction Scheduled repairirenovation
Number Percentage Cost Number Percentage Cost

of of [In millions of of [In millions

Institution type institutions | institutions’ | ofdollars] | institutions | institutions? | of dollars]
Total. ..o et 35 53 162.1 56 10.2 45.1
Doctorate-granting................. 30 8.1 1434 50 15.3 432

Top 100 in research

expenditures................ 21 210 119.1 H 35.1 349
Other.....ccveven e venn, 9 34 243 16 6.9 8.3
Nondoctorate-granting............ 5 1.7 18.6 6 27 19

! Percentages are based on all institutions {see table 1-1 for the number of institutions in each category).
2 Percentages are based on those institutions with animal research space (see table 8-1 for the number of institutions in each

category).
NOTE:

Components may not add to totals due to rounding.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering
Research Facilities at Colleges and Universities.

* The top 100 institutions accounted for 77 percent .
($34.9 million) of all funds scheduled to be
committed to animal facilities repair/renovation
projects;

The nondoctorate-granting institutions accounted
for 4 percent ($1.9 million) of all funds scheduled
to be committed to animal facilities repair/
renovation projects.

* The other doctorate-granting institutions
accounted for 18 percent ($8.3 million) of all
funds scheduled to be committed to animal
facilities repair/renovation projects; and




CHAPTER 9—BI10MEDICAL RESEARCH FACILITIES

HiGHLIGHTS

In 1998, the Nation’s 908 biomedical research-
performing institutions had 73.3 million net
assignable square feet of biomedical research
space. Slightly more than half of all the bio-
medical research space (53 percent or 38.9 mil-
lion NASF) was in the biological sciences; the
other 47 percent or 34.4 million NASF was in
the medical sciences (table 9-1).

Overall, 65 percent of institutions with research
space in the biological sciences and 52 percent
of institutions with research space in the medical
sciences reported that the amount of biomedical
research space they had was inadequate to meet
their current research commitments (table 9-2).

In fiscal years 1996 and 1997, 172 biomedical
research-performing institutions started con-
struction on 7.4 million NASF of biomedical
research space. They committed $2.2 billion to
new construction projects costing over $100,000
(table 9-3).

In fiscal years 1996 and 1997, 379 biomedical
research-performing institutions started repair/
. renovation projects on 9.0 million NASF of
biomedical research space. They committed
$770 million to new repair/renovation projects

costing over $100,000 (table 9-4).

In 1998, biomedical research-performing insti-
tutions reported $5.6 billion in combined capital
projects (construction and repair renovation)
that had to be deferred because of insufficient
funds. Construction projects account for 64 per-
cent ($3.6 billion) of the total deferred capital
project costs (both included and not included in
an institutional plan) (table 9-7).

INTRODUCTION

Biomedical research facilities are a critical compo-
nent of the Nation’s science and engineering research
system. Consequently, NSF and the National Institutes
of Health (NIH) have collected data on the amount,
quality, and condition of research space in the biological
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and medical sciences in the Nation’s biomedical research-
performing institutions since the inception of the Facilities
survey in 1986. These research facilities are not only
located at academic institutions, but also in research
hospitals and nonprofit research organizations.

This chapter looks at the top 50 academic institutions
in science and engineering research expenditures instead
of the top 100. In addition, because of their importance in
producing black biomedical researchers and physicians,
the 29 original HBCUs are pulled out for separate analysis.

Colleges and universities with an affiliated medical
school are counted as both a college or university and as
a medical school in all tables reporting the number of
institutions. Their biological and medical science research
space—existing, needed, constructed, deferred, and
repaired/renovated—and the associated expenditures are
divided between the college or university and the medical
school categories depending on whether the research
space or capital project was designated as inside or
outside a medical school. That is, while the institution is
counted twice, its research space and associated costs
are not.

Several tables present the survey results for the bio-
logical and medical sciences separately. The “biological
sciences” includes all institutions with research space
inside or outside of medical schools. Similarly, “medical
sciences” includes all institutions with research space
inside or outside of medical schools.

FINDINGS

AMOUNT OF BIOMEDICAL RESEARCH

SPACE

In 1998, the Nation’s 908 biomedical research-
performing institutions had 73.3 million net assignable
square feet of biomedical research space. This is 9 percent
or 5.9 million NASF more than they had in 1996 and
41 percent or 21.4 million NASF more than they had a
decade ago (table 9-1).

Slightly more than half of all the biomedical research

space (53 percent or 38.9 million NASF) was in the
biological sciences; the other 47 percent or 34.4 million
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. Table 9-1;AAﬁ_1_qunt__ of biomedical research space by institution type ang.field: 1988-98

Academic institutions All institutions
Colleges/universities Field
Other Non- Research
doctorate- | doctorate- | Medical | organiza- Biclogical | Medical
Indicator Top 50 granting | granting | schools® tions Hospitals Total sciences | sciences

Number of biomedical institutions,

1998"....oocviv e 492 273 246 145 171 125 908 752 503
Amount of research space

[NASF in millions]

1988.......cciivreiive 10.2 10.0 1.1 219 44 42 519 28.2 23.7

1990....cveiirre e 104 109 1.3 233 48 45 55.2 310 24.3

1992... et e 10.7 13 16 268 5.1 46 59.7° 324 273

199, 109 10.6 1.0 27.7 6.4 54 62.5 341 28.4

1996....cvervieririeii e 122 121 17 285 6.6 6.2 67.4 359 315

1998... .. et 129 1.6 1.9 29.8 95 76 733 389 344

! The number of institutions across institution types does not sum to grand totals because many institutions contain both a college/university and a
medical schoal. In grand totals, medical schools are counted as separate institutions only if they are not affiliated with a college or university.

2 Among the top 50 research-performing institutions, one is a medical schoo! and is included in the count for medical schools.

3 The number of medical schools is based on the sum of the weights of institutions with medical schoo! research space. Medical schools were not an
explicit strata in the sampling scheme. Thus, this number may not reflect the actual number of medical schools in the universe.

KEY: NASF = net assignable square feet.

NOTE: Components may not add fo totals due to rounding.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Enéineering' Research Facilities at

Colleges and Universities.

NASF was in the medical sciences. The amount of
research space in each field grew by 10.7 million NASF
over the decade, with the biological sciences experiencing
a 38-percent increase in research space (from 28.2 million
to 38.9 million NASF) and the medical sciences exper-
iencing a 45-percent increase (from 23.7 million to
34.4 million NASF).

More than three quarters of all the biomedical research
space (77 percent or 56.2 million NASF) was located in
academic institutions. Slightly more than half of this space
(29.8 million NASF) was located in medical schools, with
the remaining 26.4 million NASF located in research-
performing colleges and universities. Nonprofit research
organizations accounted for 13 percent (9.5 million NASF)
of all biomedical research space, while research hospitals
accounted for 10 percent (7.6 million NASF).

Between 1988 and 1998, every type of institution,
except research hospitals, experienced an appreciable
increase in biomedical research space:
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Atthe top 50 institutions, the amount of biomedical
research space increased by 26 percent (from
10.2 million to 12.9 million NASF);

At other doctorate-granting institutioris, the
amount of biomedical research space increased
by 16 percent (from 10.0 million to 11.6 million
NASF);

Atnondoctorate-granting institutions, the amount
of biomedical research space increased by 73 per-
cent (from 1.1 million to 1.9 million NASF);

At medical schools, the amount of biomedical
research space increased by 36 percent (from
21.9 million to 29.8 million NASF); and

At ﬁonproﬁt research organizations, the amount
of biomedical research space increased by
116 percent (from 4.4 million to 9.5 million

~ NASF).
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ADEQUACY OF THE AMOUNT OF
BioMEDICAL RESEARCH SPACE AND ITS

CONDITION

Overall, 65 percent of institutions with research space
in the biological sciences and 52 percent of institutions
with research space in the medical sciences reported that
the amount of biomedical research space they had was
inadequate to meet their current research commitments:

Among colleges and universities, 64 percent
rated their biological sciences research space as
inadequate, while 54 percent rated their medical
sciences research space as inadequate;

Among medical schools, 70 percent rated their
biological sciences research space as inadequate,
while 67 percent rated their medical sciences
research space as inadequate;

Among nonprofit research organizations, 73 per-
centrated their biological sciences research space
as inadequate, while 27 percent rated their medi-
cal sciences research space as inadequate; and

Among research hospitals, 26 percent rated their
biological sciences research space as inadequate,
while 52 percent rated their medical sciences
research space as inadequate (table 9-2).

The percentage of institutions with biomedical
research space reporting inadequate amounts of research
space in the biological sciences increased between 1996
and 1998 from 47 to 65 percent of institutions. During
this time period, the percentage of institutions reporting
inadequate amounts of research space in the biological
sciences increased at three types of institutions: colleges
and universities, medical schools, and nonprofit research
organizations. By contrast, the percentage of institutions
reporting inadequate amounts of research space in the
medical sciences remained essentially the same between
1996 (51 percent) and 1998 (52 percent).

Overall, the institutions reported that they needed an
additional 9.0 million NASF of research space in the
biological sciences or 23 percent more than they had in
order to meet their research commitments. At the same
time, they reported that they needed an additional
7.1 million NASF of research space in the medical
sciences or 21 percent more than they had:
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Colleges and universities reported needing
25 percent more research space in the biological
sciences (4.8 million NASF) and 27 percent more
research space in the medical sciences (1.9 mil-
lion NASF);

Medical schools reported needing 21 percent
more research space in the biological sciences
(2.5 million NASF) and 22 percent more research
space in the medical sciences (4.0 million NASF);

Nonprofit research organizations reported need-
ing 22 percent more research space in the biolog-
ical sciences (1.4 million NASF) and 18 percent
more research space in the medical sciences
(0.6 million NASF); and

Research hospitals reported needing 19 percent
more research space in the biological sciences
(0.3 million NASF) and 10 percent more research
space in the medical sciences (0.6 million NASF).

Less than half (48 percent or 18.7 million NASF) of
research space in the biological sciences was rated as
“suitable for the most scientifically competitive research,”
and less than half (43 percent or 14.8 million NASF) of
research space in the medical sciences was rated this way.
The percentage of the different types of institutions rating
their research space as being in the highest quality con-
dition is as follows (see table E9-1 for total NASF by
field by institution type):

Colleges and universities rated 40 percent
(7.6 million NASF) of research space in the
biological sciences and 32 percent (2.2 million
NASF) of research space in the medical sciences
as suitable for the most scientifically sophisti-
cated research;

Medical schools rated 49 percent (5.9 million
NASF) of research space in the biological
sciences and 44 percent (7.7 million NASF) of
research space in the medical sciences as being
in this condition;

Nonprofit research organizations rated 67 percent
(4.3 million NASF) of research space in the
biological sciences and 65 percent (2.1 million

NASF) of research space in the medical sciences
as being in this condition;
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Table 9-2. Adequacy of the amount of biomedical research space and its condition by institution type and field: 1988-98

Biological sciences Medical sciences
Academic institutions | Research Academic Institutions | Research
Colleges/ | Medical | organi- Colleges/ | Medical | organi-
Total universitiesﬁ schools' | zations Hospitals | Total |universities| schools? | zations Hospitals
Number of biomedical
institutions with existing
or nonexistent but needed
research space, 1998"...... 764 569 127 98 44 521 269 127 98 92
Adequacy of current amount of research space [percentage of institutions reporting current space inadequate]
1988, 45 46 49 kY4 43 41 40 a7 23 44
1990....ccci i 4 43 54 14 30 44 47 59 9 39
1992....ciierieeee e 32 37 36 13 8 3 36 42 14 22
1994, 32 43 43 13 30 4 43 49 29 42
1996.......cccrcrnrerrcrin 47 53 46 32 14 51 57 66 26 32
1998.......ciiveirinrirrecries 65 64 70 73 26 52 54 67 27 52
Amount of research space needed [NASF in millions] '
Total research space ....... 389 194 116 6.4 15 4.4 70 18.1 32 6.1
Additional research '
space needed............. 9.0 438 25 14 0.3 71 19 4.0 06 0.6
Percentage of current '
research space
needed.........c.cooeens 23 25 21 .22 19 21 27 22 18 10
Condition of existing research space [percentage of research space]
Suitable for use in the
most competitive
scientific research........ 48 40 49 67 56 43 32 4 65 44
Effective for most uses
but not the most
sophisticated.............. 31 36 35 15 25 Hu 43 3 28 37
Requires major renovation _ .
to be used effectively... 17 20 14 14 17 18 21 20 6 14
Requires replacement...... 4 5 2 4 2 5 4 6 1 5

' The number of institutions across institution types does not sum to grand totals because many institutions contain both a college/university and a
medical school. In grand totals, medical schools are counted as separate institutions only if they are not affiliated with a college or university.

% The number of medical schools is based on the sum of the weights of institutions with medical school research space. Medical schools were not an
explicit strata in the sampling scheme. Thus, this number may not reflect the actual number of medica! schools in the universe.

KEY: NASF = net assignable square feet.

NOTE: Components may not add to totals due to rounding.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research Facilities at
Colleges and Universities.

Research hospitals rated 56 percent (0.8 million
NASF) of research space in the biological
sciences and 44 percent (2.7 million NASF) of
research space in the medical sciences as being
in this condition. By contrast, 21 percent
(8.2 million NASF) of research space in the
biological sciences was rated as needing major
renovation or replacement, while 23 percent
(7.9 million NASF) of research space in the
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medical sciences was rated as being in this
condition (see table E9-1 for total NASF by field
by institution);

Colleges and universities rated 25 percent
(4.8 million NASF) of research space in the
biological sciences and 25 percent (1.8 million
NASF) of research space in the medical sciences
as needing major renovation or replacement;
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Medical schools rated 16 percent (1.9 million
NASF) of research space in the biological sci-
ences and 26 percent (4.7 million NASF) of
research space in the medical sciences as being
in this condition;

Nonprofit research organizations rated 18 percent
(1.2 million NASF) of research space in the
biological sciences and 7 percent (0.2 million
NASF) of research space in the medical sciences
as being in this condition; and

Research hospitals rated 19 percent (0.3 million
NASF) of research space in the biological
sciences and 19 percent (1.2 million NASF) of
research space in the medical sciences as being
in this condition.

CONSTRUCTION OF BIOMEDICAL

RESEARCH SPACE

In fiscal years 1996 and 1997, 172 biomedical
research-performing institutions started construction on
7.4 million NASF of research space. During this time
period, 116 institutions started construction on 3.5 million
NASF of research space in the biological sciences, while
81 institutions started construction on 3.9 million NASF
of research space in the medical sciences (table 9-3).
Construction projects were started at the different types
of biomedical research-performing institutions as follows:

Among colleges and universities, 89 institutions
started construction on 1.9 million NASF of
biomedical research space;

Among medical schools, 47 institutions started
construction on 3.4 million NASF of biomedical
research space;

Among nonprofit research organizations,
40 institutions started construction on 1.7 million
NASF of biomedical research space; and

Among research hospitals, 4 institutions started
construction on 0.4 million NASF of biomedical
research space.

Between 1994-95 and 1996-97, the amount of
biomedical research space under construction increased
by 74 percent or 3.1 million NASF (from 4.3 million to
7 4 million NASF). During this time period, the medical
sciences experienced an appreciable increase of 76 per-
cent (1.7 million NASF) of research space under con-
struction (from 2.2 million to 3.9 million NASF). Among

[
b
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the different institution types, colleges and universities and
medical schools experienced a substantial increase in
biomedical research space under construction:

At colleges and universities, the amount of
biomedical research space under construction
increased by 38 percent or 0.5 million NASF
(from 1.4 million to 1.9 million NASF); and

At medical schools, the amount of biomedical
research space under construction increased by
48 percent or 1.1 million NASF (from 2.3 million
to 3.4 million NASF).

In fiscal years 1998 and 1999, 203 biomedical
research-performing institutions were scheduled to start
construction on 10.7 million NASF of biomedical
research space. During this time period, 155 institutions
were scheduled to start construction on 7.4 million NASF
of research space in the biological sciences, while 80
institutions were scheduled to start construction on
3.3 million NASF of research space in the medical
sciences.

Construction projects were scheduled to start at the
different types of biomedical research-performing
institutions as follows:

Among colleges and universities, 87 institutions
were scheduled to begin construction on 3.3 mil-
lion NASF of biomedical research space;

Among medical schools, 45 institutions were
scheduled to begin construction on 4.3 million
NASF of biomedical research space;

Among nonprofit research organizations, 64
institutions were scheduled to begin construc-
tion on 2.4 million NASF of biomedical research
space; and

Among hospitals, 23 institutions were scheduled
to being construction on 0.7 million NASF of
biomedical research space.

In fiscal years 1996 and 1997, biomedical research-
performing institutions committed $2.2 billion to new
construction projects costing over $100,000, an increase
of 40 percent or $634 million over 1994-95 levels.
Slightly more than half of these funds (53 percent or
$1.2 billion) were committed to construction projects in
the medical sciences, the remaining 47 percent or
$1.0 billion were committed to construction projects in
the biological sciences.
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Table 9-3. Trends in the number of institutions starting biomedical research space construction

projects costing more than $100,000, the amount of space constructed, and the cost of
construction, by institution type, field, and fiscal year of project start: 1988-98

Institution type All institutions
Fiscal Years Academic institutions Field
Colleges/ Medical Research Biological Medical
universities schools? organizations| Hospitals Total sciences sciences
Number of institutions starting construction'
1988-89.....ccco i, 94 46 18 10 158 - -
1990-91.. o 82 78 " 9 150 - -
1992-93... ..o 63 54 13 16 151 - -
1994-95......ci i 50 34 1 22 109 - -
1996-97....0ove e 89 47 40 4 172 116 81
1998-99 (scheduled)............, 87 45 64 23 203 155 80
Amount of new research space under construction [NASF in thousands]
1988-89.....ccoi i 1,855 2,660 245 1,057 5817 2,853 2,982
1990-91.. o 2,431 3,714 547 490 7,183 3,114 4,069
1992-93.....coiiiii e, 1,838 4175 483 513 7,010 2,686 4,324
1994-95... ..o 1,416 2,272 239 333 4,261 2,048 2,213
1996-97... oo 1,949 3,353 1,742 354 7,398 3,496 3,903
1998-99 (scheduled)............. 3,312 4,340 2,386 678 10,715 7,382 3,333
Cost of new construction projects costing over $100,000 [in millions of constant 1997 dollars]
1988-89........ccccvcvvvennn ] 559 945 94 250 1,849 849 1,000
1990-91..ii 715 1,231 140 193 2,280 1,090 1,189
199293, 516 1,347 206 301 2,367 909 1,459
1994-95.........ooiii e, 537 792 n 205 1,605 879 726
1996-97 ..o 663 963 450 163 2,239 1,042 1197
1998-99 (scheduled)............. 1,018 1,210 707 289 3,224 2,094 1,130

' The number of institutions across institution types does not sum to grand totals because many institutions contain both a college/university
(exclusive of a medical school) and a medical school. In grand totals, medical schools are counted as separate institutions only if they

are not part of larger universities.

2 The number of medical schools is based on the sum of the weights of institutions with medical school research space. Medical schools
were not an explicit strata in the sampling scheme. Thus, this number may not reflect the actual number of medical schools in the

universe.

KEY: - = data unavailable.

NASF = net assignable square feet.

NOTE:

Components may not add to totals due to rounding. Current dollars have been adjusted to constant 1997 dollars using the

Bureau of Census’ Composite Fixed-Weighted Price Index for Construction.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research

Facilities at Colleges and Universities.

Among the different institution types, only medical
schools committed substantially more funds to new
construction projects in 1996 and 1997 ($963 million)
than they did in fiscal years 1994 and 1995 ($792 million).
However, the amount of funds they committed to new
construction projects in fiscal years 1996 and 1997 is
not substantially different than the amount of funds they

committed to these types of projects a decade ago
($945 million).

In fiscal years 1998 and 1999, biomedical research-
performing institutions were scheduled to commit $3.2 bil-
lion to new construction projects costing over $100,000.
This is an increase of 44 percent or $985 million over
1996-97 levels.

Among the different institution types, only colleges

and universities are scheduled to commit substantially
more funds to new construction projects in fiscal years
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1998 and 1999 ($1.0 billion) than they did in fiscal years
1996 and 1997 (3663 million). This is an increase of
54 percent or $355 million.

REPAIR/RENOVATION OF BIOMEDICAL

RESEARCH SPACE

In fiscal years 1996 and 1997, 379 biomedical
research-performing institutions started repair/renovation
projects on 9.0 million NASF of biomedical research
space (table 9-4). This represents 21 percent more space
under repair/renovation than under construction (see table
9-3). During this time period, 282 institutions began
repair/renovation projects on 5.5 million NASF of
research space in the biological sciences, while 172
institutions began repair/renovation projects on 3.5 mil-
lion NASF of research space in the medical sciences.

Between 1994-95 and 1996-97, the amount of bio-
medical research space repaired or renovated increased
by 26 percent or 1.8 million NASF (from 7.1 million to
9.0 million NASF). During this time period, the biological
sciences experienced an appreciable increase of 94 per-
cent (2.7 million NASF) of research space under repair/
renovation. Among the different institution types, only
colleges and universities experienced a substantial
increase in the amount of new repair/renovation projects
between 1994-95 and 1996-97. The amount of bio-
medical research space repaired or renovated at colleges
and universities increased by 36 percent or 0.8 million
NASF (from 2.4 million to 3.2 million NASF).

In fiscal years 1998 and 1999, 251 biomedical
research-performing institutions were scheduled to begin
repair/renovation projects on 7.7 million NASF of bio-
medical research space. During this time period, 174
institutions were scheduled to start repair/renovation
projects on 4.5 million NASF of research space in the
biological sciences, while 130 institutions were scheduled
to start repair/renovation projects on 3.2 million NASF of
research space in the medical sciences.

In fiscal years 1996 and 1997, biomedical research-
performing institutions committed $770 million to new
repair/renovation projects costing over $100,000. This
was 66 percent or $1.5 billion less than they committed
to new construction projects in 1996 and 1997 (see
table 9-3). Slightly more than half of these funds (54 per-
cent or $415 million) were committed to repair/renovation
projects in the biological sciences, while the remaining 46
percent or $355 million were committed to repair/
renovation projects in the medical sciences.

Overall, the amount of funds scheduled to be com-
mitted to new repair/renovation projects in 1998 and 1999
was not substantially different from the amount of funds
they committed to these types of projects in 1996 and
1997.

In fiscal years 1998 and 1999, biomedical research-
performing institutions were scheduled to commit
$831 million to new repair/renovation projects. This was
74 percent less than they were scheduled to commit to
new construction projects (see table 9-3). Slightly more
than half of these funds (51 percent or $424 million) were
scheduled to be committed to repair/renovation projects
in the biological sciences, the remaining 49 percent
(3407 million) were scheduled to be committed to repair/
renovation projects in the medical sciences.

SOURCES OF FUNDS FOR THE
CONSTRUCTION OF RESEARCH FACILITIES
AT BIOMEDICAL RESEARCH-PERFORMING

INSTITUTIONS

In fiscal years 1996 and 1997, State and local
governments and debt financing each provided 27 percent
of funds for all new science and engineering construction
projects costing over $100,000 at biomedical research-
performing institutions.*’ Institutional funds and private
donations were the source for 19 and 18 percent, respec-
tively, of funds for new construction projects, while the
Federal Government contributed 8 percent of all con-
struction funds (see table 9-5).

The largest source(s) of funds for new science and
engineering construction projects at the different types
of institutions was as follows:

e Colleges and universities derived the majority
of their science and engineering construction
funds from two sources—37 percent from State
and local governments and 21 percent of from
debt financing;

» Medical schools derived the majority of their -
construction funds from three sources—28 per-
cent from institutional funds, 26 percent from
State and local governments, and 22 percent from
private donations;

37 Sources of funds were not reported by field. Consequently,
the distribution of construction funds across the various sources is
for the biomedical fields and all other science and engineering fields
(see Chapter 5).
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Table 9-4. Trends in the number of institutions starting biomedical research facilities repairirenovation projects

costing more than $100,000, the amount of space affected, and the cost of repair/renovation,

by institution type, field, and fiscal year of project start: 1988-98

Institution type All institutions
Academic institutions Field
Fiscal Years Colleges/ Medical Research Biological Medical
universities schools* organizations Hospitals Total sciences sciences
Number of institutions starting repair/renovation projects'
1988-89.......cccvviviiirii 132 76 34 -39 241 - -
1990-91....v v 118 109 45 34 255 - -
1992-93......cv e 121 : 89 ‘30 34 228 - -
1994-95.......ccv i 126 86 36 28 23 - -
1996-97....ccoo v 199 92 76 49 379 282 172
1998-99 (scheduled)............] 162 62 28 22 251 174 130
Repair/renovation of research space [NASF in thousands]
1988-89.......covvviiiivr i 2910 2,856 355 333 6,454 3,854 2,600
1990-91....v 1,682 2,745 516 543 5,486 2,874 2,612
1992-93.....coovr i 1,588 2,542 268 770 5,168 2,848 2,320
1994-95.......cocov oo, 2,366 3,880 345 540 7131 2,836 4,295
1996-97.....ccovviii i 3,207 3,703 1,683 376 8,969 5,498 3,471
1998-99 (scheduled).............| 4332 2,759 215 397 7,702 4,523 3,180
Cost of repair/renovation projects costing over $100,000 [in millions of constant 1997 dollars]
1988-89.......covv i 228 292 37 92 649 337 419
1990-91...v v 224 344 36 60 " 664 349 313
1992-93.....covv it 156 399 43 151 749 409 340
1994-95.......ccooviiiiiivn i 196 345 33 137 " 324 387
1996-97......oivvviiiivr e, 277 360 81 52 770 415 355
1998-99 (scheduled)............, 357 376 48 50 831 424 407

' The number of institutions across institution types does not sum to grand totals because many institutions contain both a college/university
(exclusive of a medical school) and a medical school. In grand totals, medical schools are counted as separate institutions only if they are

not part of larger universities.

2 The number of medical schools is based on the sum of the weights of institutions with medical school research space. Medical schools were
not an explicit strata in the sampling scheme. Thus, this number may not reflect the actual number of medical schools in the universe.

KEY: - = data unavailable.
NASF = net assignable square feet

NOTE:  Components may not add to totals due to rounding. Current dollars have been adjusted to constant 1997 dollars using the Bureau of
Census’ Composite Fixed-Weighted Price Index for Construction. ’

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research Facilities

at Colleges and Universities.

* Nonprofit research organizations derived the
majority of their construction funds from two
sources—49 percent from debt financing and
23 percent from State and local governments; and

* Research hospitals derived the majority of their
construction funds from one source—91 percent
from debt financing.

SOURCES OF FUNDS FOR THE REPAIR/
RENOVATION OF RESEARCH FACILITIES AT
BI1OMEDICAL RESEARCH-PERFORMING

INSTITUTIONS

In fiscal years 1996 and 1997, institutional funds were
the largest source of funds (50 percent) for new science
and engineering repair/renovation projects costing over

98
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Table 9-5. Source of funds for the construction of research facilities at institutions with

biomedica! research space by year of project start and institution type: 1990-97

Institution type
Source of funds and | All biomedical | Colleges and Medical Research
year of project start institutions universities schools organizations Hospitals
Dollar contribution [in millions of constant 1997 dollars]

1990-91....ccvverrnnee 2,280 715 1,231 140 193

1992-93.......cc00vvveees 2,367 516 1,347 206 301

1994-95..........ccovenee 1,605 537 792 71 205

1996-97.......c0vevene. 2,239 663 963 450 163

Relative contribution [percentage of total cost]

Federal Govemment:

1990-91.....cccvervnnne 13 19 1" 15 )]

1992-93.......c0evvennee 13 14 19 7 1

1994-95.........cc0veree 5 4 6 )] )]

1996-97.......cceenenee ‘ 8 1" 7 2 )]
State and local

govemments:

1990-91.....0evre e 21 2 22 2 0

1992-93.......cccevvenne 24 26 38 )] 6

1994-95.......cuveveiene 35 49 22 )] 0

1996-97....ccccvvevenens 27 7 26 23 0
Private donations:

1980-91....covvrmrrenns 18 10 18 12 46

1992-93.......cc000eereee 13 12 7 22 16

1994-95.........c00oeree 1" 9 13 4 17

1996-97......cccverrerene 18 16 22 19 4
Debt financing:*

1980-91......ccvveviree 28 30 28 46 0

1992-93.......c0ceeveeee K] 23 29 56 43

1994-95.........coovece 30 26 36 49 61

1996-97.......0cceevenee 27 21 16 49 91
Institutional funds:

1990-91.....ccvvcrvennns 19 8 20 25 54

1992-93.........0ccvmvee 16 21 7 15 7

1994-95......co0veveerne 18 1 22 47 22

1996-97.......ccverrrnnae 19 14 28 7 5
Other:

1990-91......covee e 1 4 1 )] 0

1992-93......00000 e 3 4 )] 0 27

1994-95.......c0evvernne )] 1 )] )] 0

1996-97.. 1 0 1 0 0

* Category includes tax-exempt bonds and other debt finan

cing as reported in the questionnaire.

NOTES: Components may not add to totals due to rounding. Sources of funds information is not collected by
field. Thus, the percentage of funds from each source is based on all S&E expenditures not just
expenditures in biomedical fields. Findings are limited to projects with estimated total costs at
completion of $100,000 or more for research space. Current dollars have been adjusted to constant
1997 dollars using the Bureau of Census’ Composite Fixed-Weighted Price Index for Construction.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and
Engineering Research Facilities at Colleges and Universities.
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$100,000 at biomedical research-performing institutions.*
State and local governments were the second largest
source of funds (22 percent). Private donations and debt
financing each accounted for 9 percent of funds for new
repair/renovation projects, while the Federal Government
contributed 8 percent of all repair/renovation funds
(table 9-6).

The largest source(s) of funds for new science and
engineering repair/renovation projects at the different
types of institutions was as follows:

» Colleges and universities derived the majority
of their science and engineering repair/renova-
tion funds from two sources—45 percent from
institutional funds and 26 percent from State and
local governments;

» Medical schools derived the majority of their
repair/renovation funds from two sources—
56 percent from institutional funds and 19 per-
cent from State and local governments;

» Nonprofit research organizations derived the
majority of their repair/renovation funds from
two sources—353 percent from institutional funds
and 21 percent from private donations; and

*  Research hospitals derived the majority of their
repair/renovation funds from one source—
89 percent from institutional funds.

BioMeDICAL RESEARCH-PERFORMING
INSTITUTIONS’ NEED FOR RESEARCH

FACILITIES

In 1998, biomedical research-performing institutions
reported $5.6 billion in combined capital projects
(construction and repair renovation) that had to be
deferred because of insufficient funds. Construction
projects accounted for 64 percent ($3.6 billion) of the
total deferred capital project costs (both included and
not included in an institutional plan) (table 9-7).

Academic institutions accounted for 82 percent
(%4.6 billion) of the total deferred costs, whereas non-
profit research organizations accounted for 10 percent
($587 million) and research hospitals account for
7 percent ($419 million).

38 Ibid.

More than half (61 percent or $2.8 billion) of the
deferred costs in academic institutions was at colleges
and universities, while the remaining 39 percent or
$1.8 billion was at medical schools. Among colleges and
universities, the deferred need was distributed as follows:

* The top 50 academic institutions accounted for
$1.4 billion or 49 percent of the deferred need at
colleges and universities;

»  Other doctorate-granting institutions accounted
for $1.2 billion or 43 percent of the deferred need,;
and

*  Nondoctorate-granting institutions accounted for
$0.2 billion or 9 percent of the deferred need.

More than half of the total deferred capital project
costs (56 percent or $3.1 billion) were for projects in the
biological sciences, while the remaining 44 percent or
$2.5 billion in deferred costs were for projects in the
medical sciences. Construction projects (both included
and not included in an institutional plan) accounted for
62 percent of the deferred costs in the biological sciences
($1.9 billion) and 67 percent of the deferred costs in the
medical sciences ($1.7 billion).

BioMEDICAL RESEARCH FACILITIES AT
HistoricarLLy BLAack COLLEGES AND

UNIVERSITIES

The Historically Black Colleges and Universities had
1.6 percent (2.34 million NASF) of all the science and
engineering research space in the Nation’s research-
performing institutions in 1998 (143.3 million NASF)
and 1.2 percent (670 thousand NASF) of all the bio-
medical sciences research space (56.2 million NASF).
Overall, 73 percent (490 thousand NASF) of the HBCUs’
biomedical sciences research space was in the biological
sciences, the other 28 percent (190 thousand NASF) was
in the medical sciences. The HBCUs’ biomedical sci-
ences research space was distributed unequally across
institution types. More than half of the HBCUs’ bio-
medical research space (60 percent or 400 thousand
NASF) was located in colleges and universities, while
the other 40 percent or 270 thousand NASF was located
in medical schools (table 9-8).

Overall, 71 percent of the HBCUs with existing or
needed research space in the biomedical sciences reported
that the amount of research space they had was inadequate
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Table 9-6. Source of funds for the repair/renovation of research facilities at institutions with

biomedical research space by year of project start and institution type: 1990-97

Institution type
Source of funds and | Al biomedical | Colleges and Medical Research
year of project start institutions universities schools organizations Hospitals
Dollar contribution [in millions of constant 1997 dollars]

1990-91....ccviieeeene 664 224 344 36 60

1992-93......cc0ecreeeee 749 156 399 43 151

1994-95.................. 71 196 345 3 137

1996-97.....0.ovev e 770 277 360 81 52

Relative contribution [percentage of total cost

Federal Govemment:

1990-91.....cccvevvneene 5 4 5 19 3

1992-93.......c0cceeveenee 5 6 7 4 2

1994-95.................. -8 8 7 2 1

1996-97.....c0cvveenee 8 8 6 16 1
State and local '

govemments:

1990-91.....cvevenne 20 33 18 0 2

1992-93......ccovvves 20 2% 26 0 2

1994-95..........ccc0eee 14 15 14 7 0

1996-97....... 22 26 19 2 0
Private donations:

1990-91.....ccvrerrenee 14 16 15 8 6

1992-93.......c.cc0eeeeee 8 10 9 15 2

1994-95........cceeneee 15 14 1 10 32

1986-97......0cviereeee 9 9 8 21 10
Debt financing:*

1990-91.....cvcrvrrinnne 10 2 14 16 8

1992-93......cccveieene 15 23 7 0 32

1994-95... 13 14 16 28 8

1996-97......0c0iverrenee 9 9 10 8 0
Institutional funds:

1990-91.....cccvvrrenn 51 45 43 57 81

1992-93......cccvienee 50 35 48 81 62

1994-95.......cc0cvnene 46 45 51 47 39

1996-97....c00cveverneene 50 45 56 53 89
Other:

1990-91....cvvv v 0 0 0 0 0

1992-93......cc0eeveeee 2 1 3 0 0

1994-95..........c0 e 3 4 0 6 21.

1996-97.. 2 2 2 0 0

* Category includes tax-exempt bonds and other debt financing as reported in the questionnaire.

NOTES:

. Components may not add to totals due to rounding. Sources of funds information is not collected by

field. Thus, the percentage of funds from each source is based on all S&E expenditures not just
expenditures in biomedical fields. Findings are limited to projects with estimated tota costs at
completion of $100,000 or more for research space. Curent dollars have been adjusted to constant
1997 dotlars using the Bureau of Census' Composite Fixed-Weighted Price index for Construction.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and
Engineering Research Facilities at Colleges and Universities.
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Table 9-7. Estimated costs for deferred capital projects to construct or repair/renovate biomedical

research facilities by institution type, type of project, and whether project was

included in an institutional plan: 1998

Included in institutional plans Not included in institutional plans
To repair/ To repair/
Toconstruct { renovate To construct |  renovate
new existing new existing
research research research research
Institution type facilities facilities Subtotal facilities facilities Subtotal Total
. o In millions of dollars .
.. Totd - ' 2,680 1177 3,857 917 836 1,753 5,610
7 Academic inSttutions................... 2,265 1,067 3,332 493 780 | 1,272 4,604
Colleges/universities.................. 1,309 634 1,943 344 521 865 2,808
TOP 50.....certrmerrenrererseneens 605 296 901 200 261 461 1,362
Other doctorate-
granting........c.oeceensevenecnes 564 246 810 140 253 393 1,204
Nondoctorate-
granting..........ceeceeevenncnes 140 92 232 4 7 " 243
Medical SChools............ooevrvernnes 955 434 1,389 149 258 407 1,796
Research organizations................... 178 78 256 314 17 331 587
Hospitals 238 32 270 110 40 150 419
Field
Biological sciences.............cooevreevee 1,398 747 2,144 529 448 ar7 312
Medical sciences..............c.coeeueienee 1,283 431 - 1,714 388 388 776 2,490
KEY: NASF = net assignable square feet.
_NOTE: Components may not add to totals due to rounding.

SOURCE: Nationa! Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research

Facilities at Colleges and Universities.

to meet their current biomedical research commitments.
Sixty-seven percent of all academic institutions reported
inadequate amounts of biomedical research space.

With respect to the condition of their biomedical
research space, the HBCUs rated 47 percent (315 thou-
sand NASF) of their biomedical research space as
“suitable for the most scientifically sophisticated
research,” whereas 45 percent of the biomedical research
space at all academic institutions was rated this way. By
contrast, the HBCUs rated 8 percent (54 thousand NASF)
of their biomedical research space as needing major
repair/renovation or replacement, whereas 21 percent of
the biomedical research space at all academic institutions
was reported as being in this condition.

In fiscal years 1996 and 1997, 6 HBCUSs began con-
struction on 111 thousand NASF of biomedical research
space at an expected completion cost of $31 million. In

1998 and 1999, 8 HBCUs were scheduled to begin con-
struction on 139 thousand NASF of biomedical research
space at an expected completion cost of $40 million.

Similarly, in fiscal years 1996 and 1997, 8 HBCUs
began new repair/renovation projects on 93 thousand
NASF of biomedical research space at an expected
completion cost of $6.0 million. In 1998 and 1999,
6 HBCUs were scheduled to begin new repair/renovation
projects on 223 thousand NASF of biomedical research
space at an expected completion cost of $8.9 million.

ANIMAL RESEARCH FACILITIES AT
BioMEDICAL RESEARCH-PERFORMING

INSTITUTIONS

In 1998, 700 of the 908 biomedical research-
performing institutions (77 percent) had animal
laboratory facilities. While 85 percent of the academic
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Table 9:8. Amount, condition, adequacy, construction, and repair/renovation of biomedical research facilities

at Historically Black Colleges and Universities (HBCUs) compared to all academic institutions: 1998

All academic
Indicator HBCUs institutions*
“NUMDET OF INSHIULIONS. ..ot esiese s seessssmasstss st sassssssasssasssies 57 660
Amount of S&E research space [NASF in millions]
ATLSEE FIBIAS. ...ovveevcreeeceeasererseseseass s ssesseeessseessssesssseseesasessessssesmsssssssssssmmsssesssssssssssesssssnssasssse 234 1433
BIOMETiCal STIENCES, tO1AL.........coecivieeer e crrersessassesessssissesesseessessscssscssecssesseessssrsssmssssssasnsssnses 0.67 56.2
Colleges and UNIVETSIHIES. ........ococveerrrrrersrssnessneesisssesss st st s sssssssssssssssssesssossssoss s 0.40 6.4
Biological sciences.... et R A RS0 RS Ses hhRRRA 0.31 19.4
MEGICA] SCIBNCES........cuereerrerriarasseieenissessssssessesssisssesessessssesesessseesiessessens sessassisssbnsansansasnses 0.10 7.0
MEAICA! SCNOOIS.... . eceervreeesisiisecessisasessssssaasessssssesssresessessareasess rsssssecessasssssssssssssssssssssassssssssnss 027 298
Biological sciences.......cuccevenne . 0.18 1.6
MEICAl SCIBNCES...... vt ivceveriirtescenes cre e esean e et et e sne ses sessrs abbrsastasrnas sesabeeas 0.09 18.1
Adequacy of current amount of biomedical research space [percentage of institutions]
Sufficient to support needs of current biomedical research program commitments.................... 29 33
Not sufficient to support needs of current biomedical research program commitments.............. 71 67
Condition of existing biomedical research space [percentage of space]
Suitable for use in the most sophisticated scientific reSarch...............cmmmniessirnieiniens 47 45
Effective for most uses but may need imited rePaIT............cuminsivrnimmssiesmsmssicssssssisssssaanans 45 3
Requires major repair/renovation to be used effectively......cvmnirinnnnrnnnen 7 17
REQUIrES repPlaCEMENL.........ccnveriiimmrruismmmsisiissess st issssssessssssssssssese 1 4
Construction projects: fiscal years 1996-97
Number of institutions with projects >$100,000..........cccccvunnmmmirimniersmsemminimsssesssssassssessssiens 6 128
Biomedical research space to be constructed [NASF in thousands] . 1M 5,303
Expected cost [in thousands of ONAIS]......cuu i vicerrermsisivircemie s scesessessess s esrens 31,258 1,625,638
Sources of funds for all construction projects [percentage of total cost]
Federal GOVEMMENL..........cc..ivueireerieesmrienmsnmssassisssessesssssessessesssssassesssssssssenssasias 7 9
State and 10Cal GOVEMMENLS............ccovvvivmsrrmmsinsismssssssssssssssssssssssssssssssssans 76 3
PLVALE GONGHONS. ..evveeeurrrervcirerrarerasssssimssesiassasssssssssssssssassssssessssisscssessscssassscssssassassaassrsssnss 5 19
Institutional funds 2 19
Debt fiINANCING........cccvvvmmivemerirmnsarsnissnsississsisasssssasssssans 7 21
Other.....coeeeeenrreenn. PSSRSO S — 3 1
Scheduled construction projects: fiscal years 1998-99
Number of institutions planning projects >$100,000 8 17
Biomedical research space to be constructed [NASF in thousands) 139 7,652
Expected cost [in thousands of dotlars]....... 40,195 2,227,605
Repairfrenovation projects: fiscal years 1996-97
Number of institutions with projects >$100,000..............ccmmrmmimmmssmsisissmssnsssssnienssses o, 8 244
Biomedical research space to be repaired or renovated [NASF in thousands]................cco.c...... 93 6,897 ..
Expected cost [in thousands of dollars]........c. i ecrcrrcvcsmmmsisimisssserscsenseseonessscsenssinsd 6,042 637,046
Scheduled repair/renovation projects: fiscai years 1998-99
Number of institutions planning projects >$100,000...........ccccomucrieinmncnnns 6 189
Biomedical research space to be repaired or renovated [NASF in thousands]..............ccceeeveenee. 223 7,927
Expected cost [in thousands of dollars].........cc...c..cceceenee Creeeera e sseiasaeessoeens 8,850 732,933

* Includes all academic institutions, with and without biomedicai research space.

KEY:  NASF = net assignable square feet.
S&E = science and engineering

NOTE: Components may not add to totals due to rounding.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research

Facilities at Colleges and Universities.
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institutions and 80 percent of the research hospitals had
animal laboratory facilities, less than half (46 percent)
of the nonprofit research organizations had such facilities
(table 9-9).

The biomedical research-performing institutions
reported a total of 14 million NASF of animal research
space at biomedical research-performing institutions.
Most of that space (83 percent or 12 million NASF) was
located in the academic institutions. The nonprofit
research organizations accounted for 12 percent of all
the animal research space (1.7 million NASF), while the
research-performing hospitals account for 5 percent
(0.7 million NASF). The majority of animal research
space (71 percent or 10 million NASF) was animal housing
space, the remaining 29 percent (4 million NASF) was
animal research space.

Institutions with animal research space reported that
69 percent (9.8 million NASF) of that space was at
Federal biosafety Level 1 (i.e., acceptable for work with
microorganisms not known to cause disease in healthy
humans). Another 28 percent (4.0 million NASF) of that
space was at Level 2 (i.e., acceptable for work with
moderate-risk agents present in the community and
associated with human disease of varying severity), and
4 percent (0.6 million NASF) was at Level 3 (i.e.,
acceptable for work with indigenous or exotic agents with
a potential for respiratory transmission, and which
may cause serious and potentially lethal infection). No
biomedical research-performing institution had animal
research space at Level 4 (i.e., acceptable for work with
biological agents that may cause the transmission of a
potentially lethal disease for which there is no readily
available cure).

Overall, 88 biomedical research-performing insti-
tutions were scheduled to start construction on 1.2 mil-
lion NASF of animal research facilities at an estimated
cost of $462 million in 1998 and 1999. The scheduled
construction projects across institution types were as
follows:

104

»  Among academic institutions, 35 institutions were
scheduled to start construction on 492 thousand
NASEF of animal research space at an estimated
cost of $162 million in 1998 and 1999;

¢ Among nonprofit research organizations, 45
institutions were scheduled to start construction
on 422 thousand NASF of animal research space
at an estimated cost of $143 million 1998 and
1999; and

* Among research hospitals, 8 institutions were
scheduled to start construction on 242 thousand
NASF of animal research space at an estimated
cost of $157 million in 1998 and 1999.

Similarly, 69 biomedical research-performing insti-
tutions were scheduled to start repair/renovation projects
on 350 thousand NASF of animal research space at an
estimated cost of $69 million in 1998 and 1999. The
scheduled repair/renovation projects across institutions
types were as follows:

* Among academic institutions, 56 institutions
were scheduled to start repair/renovation projects
on 303 thousand NASF of animal research space
at an estimated cost of $45 million in 1998 and
1999;

»  Among nonprofit research organizations, 6 insti-
tutions were scheduled to start repair/renovation
projects on 28 thousand NASF of animal research
space at an estimated cost of $7 million 1998
and 1999; and

e Among research hospitals, 7 institutions were
scheduled to start repair/renovation projects on
20 thousand NASF of animal research space at
an estimated cost of $18 million in 1998 and
1999.
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Table 9-9. Amount, biosafety level, and scheduled construction and repair/renovation of animal
research space at institutions with biomedical research space by institution type: 1998

Al Institution type
biomedical Academic Research
Indicator institutions® | institutions® | organizations |  Hospitals
Number of biomedical institutions, 1998.........cconeerniccennee 908 612 17 125
Number of biomedical institutions with animal
research facilities, 1998.........c...cuummmmreresmnmneesmeccesesseeees 700 522 78 100
Total animal research space [NASF in thousands]................ 14,227 11,829 16741 723
ANIMA! NOUSING SPACE......mernerrrsrsrsssssssesssssmessssssssssessen 10,161 8,532 1,149 480
Animal 12boratory SPACe.........cccermirmriceerernsersseenssecenes 4,066 3,297 526 243
Percentage of animal research space at each '
biological safety level
LEVEI 1"t eas e e ses e snn e s e 69 75 33 55
LEVEL 22 ies e ess st e 28 23 61 34
Leve! 33 4 6 11
Level 44 0 0 0
Scheduled oonstrucnon of ammal research
space: 1998-99
Number of biomedical institutions
with scheduled cOnStUCHON.........ccocvnimrnnrinsiannienninnes 88 35 45 8
Amount of animal research space scheduled
to be constructed [NASF in thousands]........c.cceecnseeens 1,156 492 422 242
Estimated cost of construction of animal
research space [in millions of current dollars].............. 462 162 143 157
Scheduled repairirenavation of animal '
research space: 1998-99
Number of biomedical institutions with
scheduled repair/renovations
costing over $100,000.............uwrewwenmmrcessmeecereseescerensense 69 56 6 7
Amount of animal research space scheduled
to be repaired or renovated
[NASF in thouSands]...........cwmsurrsessssnmsecsccsueeesassssnes 350 303 28 20
Estimated cost of repair/renovation of animal
research space [in millions of curent dollars)............ 69 | 45 7 18

! Acceptable for work with microorganisms not known to cause disease in healthy humans.
2 Acceptable for work with moderate-fisk agents present in the community and associated with human disease of varying severity.
3 Acceptable for work with indigenous or exotic agents with a potential for respiratory transmission, and which may cause sefious

and potentially lethal infection.

4 Acceptable for work with biological agents that may cause the transmission of a potentially lethal disease for which there is no

readily available cure.
$ Includes only institutions with biomedical research space.
® Includes colleges, universities, and medical schools.

KEY: NASF = net assignable square feet.
NOTES:

Components may not add to totals due to rounding. Animal research space was reported in total, not separately for

each science and engineering field. Therefore, the animal space figures apply to all science and engineering fi fi elds

not solely to biomedical fields.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering

Research Facilities at Colleges and Universities.
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TECHNICAL NOTES

This appendix discusses the study methodology as
well as various other technical aspects that the reader
should consider when interpreting the data presented in
this report. In addition to the current 1998 survey, the
discussion includes the original 1988 survey, and the
1990, 1992, 1994, and 1996 surveys. The following topics
are covered:

Sampling procedures and response rates
+ Survey questionnaire

+ Data collection

» Itemnonresponse

+ Weighting

» Reliability of survey estimates

« Data considerations, definitions, and limitations

SAMPLING PROCEDURES AND
RESPONSE RATES

A. AcADEMIC INSTITUTIONS

1988 SURVEY

The 1988 survey was designed to provide estimates
for all research-performing academic institutions as de-
fined in the National Science Foundation’s (NSF) fiscal
year (FY) 1983 Survey of Scientific and Engineering
Expenditures at Universities and Colleges. The universe
datafile for the 1983 expenditures survey included all
universities and colleges that offered a master’s or
doctorate degree in science and engineering, all others
that reported separately budgeted S&E research and
development expenditures of $50,000 or more, and all
Historically Black Colleges and Universities that reported
any R&D expenditures. This datafile represented the most
recent available universe survey of R&D expenditures
atacademic institutions. The datafile contained a total of
566 institutions.

AllHBCUs in the frame were included in the sample
with certainty (N=30), and a stratified probability sample
of 223 institutions was selected from among the
remaining institutions in the frame. These institutions
were first stratified by control (public versus private) and
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highest degree awarded in S&E (doctorate-granting
versus nondoctorate-granting). A minimum sample size
of 25 was set for each of the four resulting strata, and the
remaining sample was allocated to strata in proportion
to the “size” of each stratum. Stratum size was defined
as the square root of the aggregate R&D expenditures in
S&E of the institutions in the stratum. Academically
administered Federally Funded Research and Develop-
ment Centers were excluded from this survey. Within
strata, institutions were sampled with probability pro-
portionate to size. Again, size was defined as the square
root of the institution’s FY 1983 R&D expenditures.

Following the selection of an initial sample of 253
institutions, NSF determined that several of the sampled
institutions were out of scope of the survey. Out of scope
institutions included those in outlying territories, military
academies, and three highly specialized institutions
considered inappropriate given the nature of their
programs. Elimination of these out-of-scope cases
reduced the final sample to 247 institutions, of which 29
were HBCU s and 99 had (or were) medical schools.

Institutions in the sample accounted for more than
75 percent of all academic R&D expenditures in FY 1983
and encompassed at least 70 percent of the spending in
each major S&E discipline. The sample represented a
weighted national total of 525 institutions. The composi-
tion of this survey universe by type of institution is shown
in table A-1.

the'survey universe of

Institution type Total Public | Private | HBCUs

Total .. oveen e 525 296 200 29

Doctorate-granting......... 293 190 100 3
Top 100 in research

expenditures......... 100 69 K| 0

Other.......ccccceerecnnn 193 121 69 3

Nondoctorate-granting.... 232 106 100 26

KEY: HBCU = Historically Black Colleges and Universities.

SOURCE: National Science Foundation/Division of Science Resources
Studies, 1988 Survey of Scientific and Engineering
Research Facilities at Colleges and Universities.
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1990 SURVEY
The institution sample for the 1990 survey was the
same as for the 1988 survey, except for two changes:

* The sample was updated to reflect recent R&D
patterns as shown in NSF’s fiscal year 1988 R&D
expenditures survey, which collected expendi-
tures data for all institutions in the survey frame
for the first time since 1983. School-by-school
comparisons of these two databases resulted in
the identification of 12 institutions whose 1988
R&D expenditures would have given them
substantially higher probabilities of selection
than they had using 1983 expenditures. These
12 institutions were made certainty selections for
the 1990 survey. Five were already in the sample,
having been noncertainty selections in the 1988
study; the other seven were added to the sample
for the 1990 survey.

*  One institution from the 1988 sample became out
of scope when it distributed its assets among other
institutions in the same state system. Therefore,
this institution was eliminated from the sample.

The same changes noted above produced a net
increase of six institutions, increasing the sample size to
253 in 1990. The universe represented by the sample,
however, did not change.

1992 SurvEY

The institution universe and sample for the 1992
survey were the same as for the 1990 survey, except for
three changes:

»  Shortly after the sample for the 1990 facilities
survey was selected, NSF conducted a universe
survey of all HBCUs and identified an expanded
group- of 70 that reported separately budgeted
R&D expenditures in S&E disciplines. A sample
of 46 of these 70 institutions was selected for
the 1992 facilities survey, with probability
proportionate to size. Size was measured as the
square root of the institution’s reported 1989
R&D expenditures (a minimum size measure of
$10,000 was used to afford the smallest insti-
tutions some possibility of selection).

* The sample was expanded to include all institu-
tions in the top 100 in 1988 R&D expenditures.
Only two institutions from this analytically-
important category were not already in the sample,
and they were made certainty selections in 1992.

°» To improve the precision of estimates for
nondoctorate-granting institutions, an expanded
sample of 91 institutions in this category was
selected (excluding HBCUs, which were
sampled separately). The sample included all
(10) public institutions with 1988 R&D expen-
ditures of $2 million or more, and all (11) private
institutions with 1988 expenditures of $1 million
or more. Institutions with R&D expenditures
below these cutoffs were sampled with equal
selection probabilities.

Ofthe 91 sampled nondoctorate-granting institutions,
nine were later determined to be out of scope, since they
reported in the 1992 facilities survey that they had no
S&E research space-and also reported in the 1988 R&D
expenditures survey (which provided the basis for the
sampling frame) that they had less than $50,000 in
separately budgeted R&D expenditures. The exclusion
of these out-of-scope institutions reduced the sample of
nondoctorate-granting institutions to 82.

1994 SurvEY

The institution universe and sample for the 1994
survey closely matched the 1992 survey, with the
following exceptions:

* The 1991 R&D expenditures survey information
was used to generate the top 100 stratum. Three
institutions were added to the top 100 list, and
three institutions were moved out. The expendi-
tures data also were used to calculate the measure
of size for the doctorate-granting institutions. The
1988 expenditures survey data were used to
calculate size measures for the nondoctorate-
granting institutions, because subsequent surveys
did not yield complete information for the
nondoctorate-granting institutions.

» Institutions expending less than $50,000 in R&D
in S&E fields were removed from the frame prior
to sampling. In 1992, they were selected with
probability proportionate to size and then
excluded after contact.

* FICE codes were updated for 50 institutions.!

! This is the Federal Interagency Commission on Education
number assigned by the Department of Education. Numbers beginning
with 66 are for accredited institutions, which have not yet received a
FICE number. These are identification numbers for the record file
only.
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o  Six institutions were misclassified with the 1992
sampling list as nondoctorate-granting, when in
fact they did award S&E doctorates. These
misclassifications were corrected.

o Random (rather than systematic) draws from the
strata were employed.

e  The HBCUs selected with certainty were
redefined to include 28 from the 1990 list,? plus
all of the new institutions selected with certainty
in 1992. This meant that a total of 33 HBCUs
was selected with certainty and 12 others were
selected with probability proportionate to size.

Of the 314 sampled institutions, five nondoctorate-
granting institutions were later determined to be out-of-
scope, because they reported no S&E research space. The
exclusion of these out-of-scope institutions reduced the
sample to 309.

1996 SURVEY

The institution universe and sample for the 1996 survey
were the same as the universe and sample for the 1994
survey. No institutions were added, and none were deleted.

Seven of the nondoctorate-granting institutions in the
sample reported no S&E research space in their survey
response and were determined to be out of scope. The
exclusion of these seven institutions reduced the sample
to 307.

1998 SURVEY

The sampling frame for the 1998 survey was
increased to 675 institutions to accommodate additional
coverage for Hispanic-serving institutions and non-
HBCU-Black institutions. The 1998 sampling frame
included 675 institutions drawn from the most recent
census of institutions reported in the 1993 Academic R&D
Expenditures Survey. Fifteen institutions in the sampling
frame reported no science and engineering research space
and were determined to be out of scope for the current
survey. The exclusion of these institutions reduced the
universe to 660 institutions. The universe was divided into
the following nine strata to ensure representativeness:

1. Thetop 100 colleges and universities in terms of
the size of R&D expenditures, where size was
defined as the square root of the 1993 R&D
expenditures in thousands;

2 One of the 29 HBCUs selected with certainty in 1990 was

excluded because it had no currently funded R&D at the time the
sample was taken.
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2. The original panel of 29 HBCUs that has been
selected to the sample with certainty since the
1988 NSF Facilities survey;

3. Theremaining 35 HBCUs in the sampling frame;

4. Non-HBCU-Black institutions—institutions
that enrolled at least 25 percent black students
according to the Integrated Postsecondary
Education Data System (IPEDS);

5. Hispanic-serving Institutions—institutions that

enrolled at least 25 percent Hispanic students

according to IPEDS;

Other public doctorate-granting institutions;

Other private doctorate-granting institutions;

Public nondoctorate-granting institutions; and

Private nondoctorate-granting institutions.

© 00 N o

Because these strata are not mutually exclusive
categories, they were defined in a hierarchical manner.
Stratum 1 was formed first so that all institutions in the
top 100 were included irrespective of whether they could
be included in any other stratum. Stratum 2, the 29
HBCUs in the sample since the 1988 NSF Facilities
survey, was the second stratum formed. Stratum 3, the
remaining 35 HBCUs, was the third stratum formed.
Stratum 4, 13 institutions that enrolled at least 25 percent
black students yet were not HBCUs, was the fourth
stratum formed. The first four strata are mutually ex-
clusive groups (i.e., no HBCU or non-HBCU-Black insti-
tution is found in the top 100). In the universe of all
research-performing institutions with S&E research
space, there were 13 institutions that enrolled at least
25 percent Hispanic students. Four institutions, however,
had already been selected into other strata. Thus, Stratum
Five only includes nine institutions. Institutions in the
first five strata were all selected into the sample with
certainty (i.e., all institutions were part of the sample).

The remaining 481 institutions in the universe formed
the final four strata based on their institution type (e.g.
doctorate-granting vs. nondoctorate-granting) and
institutional control (e.g. public vs. private). Within each
of these four strata, institutions were sampled using a
probability proportional to size sampling scheme so that
the larger institutions were selected with higher
probability than the smaller ones. The size of the
institution was defined as the square root of the 1993
R&D expenditures in thousands. Within each of these
four strata, the minimum size of the institution was
defined as 40 for doctorate-granting institutions and for
public nondoctorate-granting institutions. The minimum
size of the institution for private nondoctorate-granting
institutions was defined as 11.
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Table A-2, below, presents the number of institutions
in the sampling frame, eligible population, sample, and
respondents, by stratum, as previously described.

The overall response rate for the 1998 survey was
86.9 percent. The response rate varied from 100 percent
of the top 100 institutions to 73.2 percent of institutions
sampled from stratum nine.

Table A-3 presents the number of non-HBCU
institutions by institution type in the universe in all survey
periods between 1990 and 1998.

Table A-4 presents the number of institutions within
each stratum by institution type and control. Seventy of
the top 100, 143 of other doctorate-granting, and 151 of
nondoctorate-granting institutions are public institutions.

Thirty of the top 100, 134 of the other doctorate-granting,
and 131 of the nondoctorate-granting institutions are
private institutions.

Table A-5 presents the number of HBCU, non-
HBCU-Black, and Hispanic-serving institutions within
each stratum. Only Strata 2 and 3 contained HBCUs. All
non-HBCU-Black institutions fell within Stratum 4. The
13 Hispanic-serving institutions were drawn from Strata
1,4,and 5. Three minority-serving institutions had enroll-
ments of at least 25 percent black and at least 25 percent
Hispanic students. These institutions were considered
non-HBCU-Black institutions in all analyses in this report.

Table A-6 presents the number of HBCUs with S&E
research space in the universe by institution type in each
of the surveys between 1990 and 1998.

Table A-2. The number of academic institutions in the sampling frame, eligible population,

sample, and the number of respondents, by stratum: 1998

Response
Sampling Out of Eligible rate
Strata Description frame scope’ Population Sample Respondents [percent]
Total All research-performing

INSHHULIONS.......ooorrecernsrecnnnreeneens 675 15 660 350 304 86.9
1 Top 100 institutions 100 0 100 100 100 100.0
2 29 selected HBCUs 29 0 29 2 28 96.6
3 Remaining (35) HBCUs................. 35 7 28 28 24 85.7
4 Non-HBCU-

Black institutions’.................. 15 2 13 13 10 76.9
5 Hispanic-serving

INSHHULONSZ. ... cve e e 9 0 9 9 7 778
6 Public doctorate-

granting institutions...........c......d 129 0 129 47 39 83.0
7 Private doctorate-

granting institutions.................. 127 4 123 42 33 786
8 Public nondoctorate-

granting institutions...........c....... 114 1 113 41 33 80.5
9 Private nondoctorate-

granting institutions.................. ] 117 1 116 41 30 732

! Non-HBCU-Black institutions enrolled at least 25 percent black students according to the Integrated Postsecondary Education Data System.
2Hispanic-serving institutions enrolled at least 25 percent Hispanic students according to the Integrated Postsecondary Education Data System.
¥ Institutions were determined to be out of scope if they had no S&E research space.

KEY:

HBCU = Historically Black Colleges and Universities
S&E = science and engineering

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research Facilities
at Colleges and Universities.
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Table A;3: Number of r_espdndént-hbn-HéCUinst'itutions:'in'the- 1990,1992,4994;
samples of research-_pe'rformirig cqllegeslv‘a‘n‘d‘ U'r;)jwi\iersities by i‘nstit'ution’typé;a_ng in

Total Public Private

Institution type 1990 | 1992 | 1994 | 1996 | 1998 | 1990 | 1992 | 1994 | 1996 | 1998 | 1990 | 1992 | 1994 | 1996 | 1998

Total...c.ooviviiiiinieenn| 224 2571 2651 2541 262| 138 157| 161] 156] 155 86| 100] 104] 98] 97

Doctorate-granting... ............ 173 175} 177 173] 178 1151 117 17| 116 112 58 58 60 57 66
Top 100 in research

expenditures.............. 98| 100| 100| 100| 100 67 69 70 70 70 K| A 30 30 30

Other.....cvoveeie e e, 75 75 17| 73 78] 48 48 471 46 21 27 27 |1 27 36

Nondoctorate-granting.........J 51| 827 88] 81 74| 23| 40| 44| 40| 43| 28} 42| 44| 41 31

*Sample initially included nine other institutions that were later classified as out of scope of the study.

KEY: HBCU = Historically Black Colleges and Universities.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research Faciities at

Colleges and Universities.

D A-4 D 0 de 0 D D q O
ne, and 0 0 0 998
Doctorate-granting Nondoctorate-granting
Top 100 Other

Stratum Public Private Public Private Public Private Grand Total
Total 70 30 143 134 151 131 660

1 70 30 0 0 0 0 100

2 0 0 10 5 1 2 29

3 0 0 0 2 14 12 28

4 0 0 1 3 8 1 13

5 0 0 3 1 5 0 9

6 0 0 129 0 0 0 129

7 0 0 0 123 0 0 123

8 0 0 0 0 113 0 113

9 0 0 0 0 0 116 116

NOTE: Components may not add to totals due to rounding.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and
Engineering Research Facilites at Colleges and Universities.

B. RESEARCH ORGANIZATIONS AND
HospITALS

In preparation for the 1988 survey, NIH provided
listings of all hospitals and nonprofit research organi-
zations that received extramural research funding from
NIH during FY 1986. A small number of agencies and
institutions that primarily conduct public information
dissemination or other nonresearch activities were
eliminated from the listings.

113

Samples of 50 hospitals and 50 research organizations
were selected from the listings, with probability propor-
tional to size, as measured by total dollar awards from
NIH inFY 1986. It was determined during data collection,
however, that there was some duplication in the listings.
Some nonprofit research institutions were located within
hospitals and shared the same facilities, and some of the
research organizations were units within other sampled
research organizations. In addition, some of these
institutions have been classified as out of scope of the
survey based on their reports that they do not contain
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Table A-5. Number of minority institutions by -~
" sampling Stratlim: 1998 - iy
All minority-

Non-HBCU- serving 3 -
Stratum HBCUs Black HSIs institutions Institution type 1990 | 1992 | 1994 | 1996 | 1998
Total 57 13 13 80 Total...coooeeveiiniinnenn] 29 46 44 4 57

1 0 0 1 1 Doctorate-granting 3 5 8| 10| 18

2 2 0 0 2 Top 100 in research

3 2 0 0 28 expenditures 0 0 0 0 0

4 0 13 ¥ 13 other....o] 31 8] 8] 10| 18

5 0 0 9 9 '

6 0 0 0 0 Nondoctorate-granting... 2 41 36 34 39

7 0 0 0 0 SOURCE: National Science Foundation/Division of Science Resources

8 0 0 0 0 Studies, 1998 Survey of Scientific and Engineering

9 0 0 0 0 Research Facilities at Colleges and Universities.

* Three institutions were both non-HBCU-Black and Hispanic-serving
institutions. These institutions were considered non-HBCU-Black
institutions in all analyses.

KEY: HBCU = Historically Black Colleges and Universities.

HS! = Hispanic-serving Institutions.

SOURCE: National Science Foundation/Division of Science Resources
Studies, 1998 Survey of Scientific and Engineering
Research Facilities at Colleges and Universities.

any research space (e.g., because their research grants
have expired or because their current research is con-
ducted entirely off premises). Elimination of duplicate
and out-of-scope institutions has reduced the number of
research organizations to 47 sampled in 1988 and the
number of sampled hospitals to 42.

In 1994, an updated list of hospitals and research
organizations that received extramural research funding
from NIH during FY 1992 provided the sampling frame.
Fifty hospitals and 50 research organizations were
initially selected. One institution was eliminated from
each of these samples either because it was a duplicate
or out of scope for this study. This resulted in a sample
of 49 hospitals and 49 research organizations. Like the
sample of academic institutions, the 1996 sample of
hospitals and research organizations was the same as that
used in 1994.

The sampling frame for the 1998 survey included 126
hospitals and 175 research organizations. One hospital
and four research organizations were eliminated from this
sampling frame because they were out of scope for this
study. This resulted in an eligible population of 125
hospitals and 171 research organizations. The research
organizations and hospitals in the 1998 sample were

iy

drawn from an updated list of institutions receiving funding
from NIH in FY 1997. Forty-six research organizations
and 49 hospitals were sampled using a probability
proportional to size (PPS) sampling scheme so that the
larger institutions were selected with higher probability
than the smaller ones. The measure of size of the
institution was defined as the total dollar amount of NIH
research funding each institution received in 1997. The
PPS selection was accomplished using a systematic
sampling scheme. With systematic PPS sampling, each
selection represents a certain portion of the total popu-
lation—in this case, a portion of the total dollars in grant
awards. Institutions that received more grants than this
amount are included in the sample with certainty. Sixteen
research organizations and 29 hospitals were selected with
certainty. The remaining 30 research organizations and
20 hospitals were sampled with uncertainty.

Table A-7 presents the number of institutions in the
sampling frame, eligible population, sample, and
respondents, by stratum, as previously described.

Eighty-three of the 95 sampled research organizations
and hospitals (87.4 percent), completed the survey.

Biomedical institutions are the focus of chapter 9 of
this report. There are five mutually exclusive categories
of biomedical institutions:

1. Colleges and universities with no affiliated medical
school;

2. Colleges and universities with an affiliated medical
school;
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3. Independent medical schools;?
4. Research hospitals; and

5. Nonprofitresearch organizations.

Colleges and universities with an affiliated medical
school are counted as both a college or university and as
a medical school in all tables reporting the number of
institutions. Their biological and medical science research
space—existing, needed, constructed, deferred, and
repaired/renovated—and the associated expenditures are
divided between the college or university and the medical
school categories depending on whether the research
space or capital project was designated as inside or
outside a medical school. That is, while the institution is
counted twice, its research space and associated costs
are not. '

Two notes of caution are necessary regarding the
medical school information. A few institutions reported
no existing medical school research space yet reported
actual or planned construction or repair/renovation of
medical school research space. Thus, the ‘medical school’
category does notrefer to a constant group of institutions
across all tables in Chapter 9. Second, the number of
medical schools is based on the sum of the weights of the
institutions with research space inside medical schools.

3 An independent medical school is a medical school with its own
FICE code. Anindependent medical school may or may not be affiliated
with a college or university.

Medical schools were not an explicit stratum in the
sampling scheme. Thus, the number of medical schools
reported may not reflect the actual number of medical
schools in the universe.

Table A-8 presents the number of institutions within
each stratum by institution type that reported existing
research space in the biological or medical sciences,
inside and outside of medical schools.

Out of the 956 institutions in the eligible population,
908 reported existing biomedical research space. The
majority of the 48 academic institutions with no
biomedical research space were nondoctorate granting.

THE SURVEY QUESTIONNAIRE

The 1998 survey questionnaire, reproduced in
Appendix C, updated information collected during earlier
(1988, 1990, 1992, 1994, and 1996) surveys regarding
several topics:

e The total net assignable square feet of space in
science and engineering disciplines, and the
NASF used for instruction and research;

° The total amount of space in all nonscience
disciplines, and an overall space total across all
academic disciplines;

*  The amount of research space that is leased by
the institution;

Eligible
Strata Description frame Scope® population Sample Respondents rate
Total  |All 1997 NIH grant
recipients.........o.ooeverere e 301 5 296 g5 83 874
10 |Research hOSPItaIS.........o.cccue 126 1 125 49 42 857
1 Nonprofit research
Organizations...............ewereesreesene 175 4 171 46 41 89.1

These figures include only those institutions that received NIH grants and were either research hospitals or nonprofit research organizations. Other

types of institutions that received NIH grants are not included.

2 Institutions were determined to be out of scope if they had no S&E research space.

KEY: S&E = science and engineering

NIH = Nationa! Institutes of Health

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research Facilities

at Colleges and Universities.
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Table A-8. Nuribe

; pblomedlcal research sp;ce:by::é{a,n"ibl;i;ng stratum: 1998

" Academic institutions,
Colleges & Colleges &
universities with universities with Nonprofit Allinstitutions

no affiliated affiliated medical Independent Research research with biomedical

Stratum medical school schools medical schools hospitals organizations research space
Total 467 103 42 125 171 908
1 37 57 6 0 0 100
2 26 1 2 0 0 29
3 28 0 0 0 0 28
4 - 9 1 1 0 0 12
5 9 0 0 0 0 9
6 99 18 8 0 0 126
7 66 25 24 0 0 115
8 88 0 0 0 0 88
9 105 0 0 0 0 105
10 0 0 0 125 0 125
11 0 0 0 0 17 171

NOTE: Components may not add to totals due to rounding.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research
Facilities at Colleges and Universities.

« The condition of research facilities in each S&E In addition to collecting updated information on the

discipline; above topics, the 1998 questionnaire added two new
- questions:
*  The adequacy of the current amount of research
space, by S&E discipline; » A listing of any nonfixed equipment costing at

least $1 million that was included in the cost of
new construction or repair/renovation during
FYs 1996 and 1997, and

» The project costs, NASF, and sources of funds
for major construction and repair/renovation
activities (costing over $100,000) initiated in
FYs 1996 and 1997 and scheduled for FY 1998 .
or 1999;

The amount of indirect costs recovered from
Federal grants and/or contracts that is included
in “institutional funds” if institutional funds was
a source of funding for any new construction or
repair/renovation activity in FY's 1996 and 1997.

+ Expenditures for research facility repair/
renovation projects costing $5,000 to $100,000;

» The existence of an approved institutional plan
that included deferred space requiring new
construction or repair/renovation,

The response categories for one question were
modified slightly in 1998 from previous years’ surveys.
When classifying the current condition of research space,
a distinction is made between research space thatrequires
major renovation to be used effectively and research space
that requires replacement. In 1996, these two categories
were combined.

»  The estimated costs for needed new construction
and repair/renovation by S&E discipline that the
institution had not scheduled to begin during
FY 1998 or 1999; and

+  Scheduled expenditures for FY 1998 or 1999 for
construction and repair/renovation of research
laboratory animal facilities.

In addition, a modification was made to the cate-
gorization of laboratory animal facilities in relation to
government regulations. In 1998, the categories reflect
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the four levels of Animal Biological Safety, as described
in Biosafety in Microbiological and Biomedical
Laboratories.*

Finally, the 1998 questionnaire eliminated the ques-
tion used in 1996 regarding the status of the institutions
relative to the cap on tax-exempt bonds (applicable only
to private universities and colleges).

WORLD-WIDE WEB SURVEY

For the first time since the facilities survey began in
1988, institutions had the option in 1998 of responding
to the survey either on the printed questionnaire or using
an Internet-based version of the survey on the World-
Wide Web. Institutions were encouraged to utilize the
Internet version, which contained their 1996 responses.
The Internet version was programmed to detect logic
errors across the 1998 survey items, as well as incon-
sistencies from the institution’s 1996 responses. Each
institution was assigned an individual login and password
to access the Internet survey.

DatA COLLECTION

A. ACADEMIC INSTITUTIONS

In January 1998, a letter from Neal Lane, Director
of the National Science Foundation, was sent to the
president or chancellor of each sampled institution asking
that the institution participate in the study and that a
coordinator be named for the survey. A letter of
endorsement of the project signed by the heads of two
higher education associations also was enclosed. A few
days after the two-week deadline for returning the
coordinator identification card, telephone follow-up was
conducted with all sampled institutions that had not yet
identified a survey coordinator. Survey materials, includ-
ing printed surveys, instructions for the Internet version
of the survey, and facsimiles of the 1996 responses for
each institution were sent to the coordinator in mid-
February by overnight mail. The questionnaire and cover
letter requested return of the completed survey by March
31, 1998. At the end of March, few surveys had been
returned and the deadline was extended to late April 1998.

4 U.S. Government Printing Office (1993). Biosafety in
Microbiological and Biomedical Laboratories (3rd Edition).
Washington, D.C.: U.S. Government Printing Office.

All institutions were notified of the extension. Nonresponse
follow-up began in mid-March and continued through July
1998.

B. RESEARCH ORGANIZATIONS AND

HospITALS

In May 1998, a letter from Judith Vaitukaitus,
Director of the National Center for Research Resources,
was mailed to the president, CEO, or director of each
sampled organization asking that the institutions participate
in the study and that a survey coordination be named for
the survey. Survey packets, including printed surveys,
instructions for completing the Internet survey, and
facsimiles of the 1996 responses for each institution were
sent to each coordination on a rolling basis, beginning on
June 6, 1998. Although the return deadline for the survey
was June 30, 1998, by the end of July, few responses had
been received. The survey deadline was extended until
September 25, 1998. Reminder phone calls were made
and faxes were sent to determine participation status for
the nonrespondents beginning in mid-June and continuing
through September.

As printed versions of the survey were returned,
responses were entered into the Internet version to run
the series of logic and arithmetic checks. Responses
returned on the Internet version were available imme-
diately for analysis. Telephone followup was conducted
with the institutions to resolve data inconsistencies
discovered during analysis.

ITEM NONRESPONSE

After machine editing of questionnaire responses for
completeness, internal consistency, and consistency with
data from previous surveys, extensive telephone data
retrieval was conducted to minimize the amount of miss-
ing data or otherwise problematic responses to individual
questionnaire items. As aresult of these persistent follow-
up activities, most of the individual items had very low
item nonresponse rates. '

One exception was item 1a, whichrequested the total
amount of academic space in all disciplines outside S&E
fields. As in previous surveys, this item was difficult for
some institutions to answer and, though data retrieval
was attempted, it had a higher nonresponse rate (20 miss-
ing responses or 6.6 percent) than other items. Items on
the amount (Item 1), adequacy or inadequacy assessment
(Item 2), current condition (Item 3), completed construc-
tion and repair/renovation (Item 4), planned construction
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and repair/renovation (Item 6), and additional need (Item
7) of research space had fewer than 2 percent missing
values in each field.

Missing values were imputed for questionnaire items
that were included in the data analysis. Missing data on
total academic space outside S&E fields were imputed
based on the ratio of total academic space to total space
in S&E fields. In Items 2 and 3, reported percentages
were converted to NASF based on the amount of research
space in Item 1. In Items 4, 6, and 8 (on completed capital
projects, planned capital projects, and scheduled animal
facility improvement) most missing values involved either
missing costs or missing NASF, but not both. In these
cases, the missing data element was imputed from the
reported element using 1996 data on average cost per
NASEF to estimate the one from the other.

Missing values that could not be imputed using the
above methods were imputed using a “hot deck”
approach. This involved imputing the missing value from
a “donor” institution that did provide the needed
information and that was as closely matched as possible
to the institution with the missing information in terms
of control, type (doctorate-granting or nondoctorate-
granting) and size of research expenditures.

WEIGHTING

After data collection, sampling weights were created
for use in preparing national estimates from the data. First,
within each weight class, a base weight was created for
each institution in the sample. The base weight is the
inverse of the probability of selecting the institution for
the sample. Second, because some institutions in the
sample did not respond to the survey, the base weights
were adjusted in each weight class to account for this
unit nonresponse. Finally, the weights were adjusted again
to make the number of estimated institutions equal to the
known number of institutions in various categories. For
this final “poststratification” adjustment, the institutions
were classified by type (top 100 in research expenditures,
other doctorate-granting, nondoctorate-granting, control,
and HBCU status. The poststratified weights were used
to produce the estimates shown in this report. The
weighting procedures were essentially the same as those
employed in the 1988, 1990, 1992, 1994 and 1996 studies.

RELIABILITY OF SURVEY ESTIMATES

The findings presented in this report are based on a
sample and are therefore subject to sampling variability.
Sampling variability arises because not all institutions are
included in the study. If a different sample of institutions

s
el

had been selected, the results might have been somewhat
different. The standard error of an estimate can be used
to measure the extent of sampling variability for that
particular estimate.

One of the ways that the standard error can be used
is in the construction of confidence intervals. If all pos-
sible samples were selected and surveyed under similar
conditions, then the intervals of two standard errors below
the estimates to two standard errors above the estimates
would include the average result of these samples in about
95 percent of the cases. Because only one sample is
actually selected and surveyed, the standard error must
be estimated from the sample itself. The interval
constructed using the estimated standard error from the
sample is called a 95-percent confidence interval. In this
report, discussion is limited to group differences or
changes over time that fell outside the 95-percent
confidence intervals of the 1998 estimates.

Another way standard errors are used is to calculate
coefficients of variation. The coefficient of variation is
calculated by dividing the estimates’ standard error by
the estimate. For example, if an estimate had a mean of
1000 and a standard error of 130, the estimate’s coeffi-
cient of variation would be 13 percent. In this report,
discussion is limited to estimates whose coefficient of
variation was less than 25 percent.

In past reports, the standard errors were estimated
using the jackknife repeated replication method. The jack-
knife replication method involves dividing the full sample
into a number of replicates and estimating the standard
errors based on the variability among these replicates.
For the 1998 survey, the standard errors were generated
using the Taylor series linearization method to approxi-
mate functions of linear statistics estimated from the
sample. The statistical software package STATA was used
for this variance estimation. Estimated standard errors
for selected statistics are shown in table A-9.

DATtA CONSIDERATIONS, DEFINITIONS,

AND LIMITATIONS

In addition to sampling errors, survey estimates can
be adversely affected by nonsampling errors. Errors of
this type include those resulting from reporting and
processing of data. In this survey, extensive follow-up
with respondents was conducted to ensure that the data
were as accurate as possible. This follow-up included a
cross-year review that verified inconsistencies between
the current and previous questionnaires.
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(S:E) for selected estimafes. .,

Page 10f2

Doctorate-granting Nondoctorate-
Total Total Top 100 research Other granting Public Private
ftem Estmate| SE. [Estmate| SE. |Estmate| SE |Estimate| SE. |Estmate] SE. |Estmate] SE. [Estimate] SE.

Total research In thousands

NASF .

1988 112062 | 1,864 | 107,443] 2004 | 80627| 1419] 26815f 2109| 4,619 437 82384 1627| 29678 .868

1990.... 116,327 | 4,054 | 111,166} 4,062 | 81,659| 1,327| 29,508 | 3,574| 5,161 485| 86,880 3,538| 29447| 1,591

1992.... 122015 4,079 117,373 4,185] 87,508 0| 20865 4,185 4,642 316 | 90815| 3,612| 31,200 969

1994.... ] 127,369 2885 121930 2766] 90,974 0| 30865] 2,766| 5439 372 91,723 2,163 | 35645| 1,569

1996.................] 136,480 | 1,467 ] 1306841 1,384 98273 0] 32411 1384 5797 381 98958 | 1.665| 37,522 1,493

1998....c0mrrierennd 143,288 | 1,937 | 135879 | 1,763] 101,272 0] 34607| 1,763| 7410 806 | 106,093] 1,602 37,195| 1,091
Difference in In thousands

NASF )

1990 & 1988....... 42651 3,586 3723 3659 1,032 3| 2693] 3659 542 205 4496 | 3026 -231) 1,385

1992 & 1990....... 5687 | 6,239 6,207 | 6,404 5849 1327 358| 6412 519 481 3934| 6246 1,7537 1,200

1994 &1992....... 53541 4,99 4557 5016 3,466 0] 1091] 5016 797 488 908 | 4210] 4445| 1,844

1996 & 19%4....... 9,111 3,237 8754 3,093 7,299 0 1455] 3,093) -. 358 532 7235 2730 1,877] 2166

1998 & 1996....... 6,808 | 2430 5195 2,241 2,999 0] 219% | 2241 1613 892 7135] 2311 327 1,849
Repairirenovation In millions of current 1997 dollars

cost

1988......ccccveine 838 60 793 58 596 10 197 59 45 8 436 38 402 27

1990.......ccc0enee. 1,010 265 979 264 483 12 496 259 30 15 699 266 31 18

1992....cceeceenes 825 40 794 38 632 0 161 38 32 9 449 4 376 15

1994.......coeeinee 837 45 803 4 623 0 180 4 K 522 41 315 21

1996........cc0eeuee 1,058 48 981 47 755 0 226 47 77 21 496 35 562 40

1998........cocvinee 1,325 69 1,142 47 857 0 285 47 182 43 655 51 670 39
Difference in cost In millions of constant 1997 dollars

1990 & 1988....... 172 269 186 267 -113 18 299 261 -1 22 263 265 91 35

1992 & 1990....... -185 269 -185 267 150 12 -355 262 2 39 -250 270 65 38

1994 & 1992....... 12 60 9 58 9 0 19 58 2 10 73 58 61 26

1996 & 1994....... 221 66 178 64 132 0 46 64 43 22 -26 54 247 45

1998 & 1996....... 267 84 161 67 102 0 59 67 105 48 159 61 108 56
Repair/renovation in thousands

NASF .

1988.....c..ccerenee 13,431 1,305 12,841 1,345 9,124 304 371171 1,29 590 90 8745) 1,196 4,685 528

1990.....c.ccc0ieee 11,449 576 ] 10,993 488 7,781 179 3,212 464 456 229 8,223 473 3,226 ?37

1992.....cceeieneee 8,606 657 8,344 624 5,622 0} 2722 624 262 81 5420 613| 3,187 180

19%4........cc..e. 9,134 632 8,811 611 6,028 0] 2783 611 323 79 6,01 1 496 3,123 320

1996........ccconee 13,122 758 | 12,364 746 8,758 0] 3,606 746 758 113 6,839 498 | 6,282 681

1998.....ccccenee 15,059 627 | 13414 519 9,776 0} 3638 519 1,645 352 9379 446| 5679 441
Difference in In thousands

NASF

1990 & 1988....... -1,982 1343 -1848 1252 -1,343 351 505{ 1,276 -134 251 5221 1,233 -1,459 384

1992 & 1990....... 2,841 928 | -2,649 g914] -2,159 179 490 841 -194 228 | -2,804 788 38 328

1994 &£ 1992....... 528 912 467 873 406 0 61 873 61 113 591 789 64 367

1996 & 1994.......] 3,988 987 3,553 964 2,730 0 823 964 435 138 828 703{ 3,159 752

1998 & 1996....... 1,937 984 | 1,050 909| 1,018 0 32 909 887 370| 2,540 668 603 811
See explanatory information and SOURCE at end of table.
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- Table A-9. Standard errors (S.E.) for selected estimates :

Page 2 of 2
Suitable for Needs major
sophisticated Effective for most Needs limited repair/renovation
research purposes repair/renovation or replacement
Item Estmate] SE. [Estmate'] SE. |Estmate] SE. |Estimate] SE.
"Amount of NASF in thousands
research space
space
1988....ccccviiinene 26,793 836 | 41,114| 1,175| 26,264 646 17,702 397
1990......ccecennne 30135] 1,239 41,072 1,794| 27,047 914] 18,073 983
1992......cccviennene 327231 1,356| 42306| 1,846] 27620 1,106| 19,370 607
1994, 33,743 1,078 41,904 1,017} 29,700 | 1,004| 22,021 770
1996.....ccivirenne 50816 | 1,181 59970 | 1,311] 25,195 456
1998....c.ccecenne 56,154 | 1,274 54120 1,022] 32961 953

! This category was not included in the 1996 and 1998 surveys.

KEY: NASF = net assignable square feet.

NOTE:

Prior to 1998, standard errors were calculated using a jackknife replication method.

In 1998, the Taylor series method was used.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey
of Scientific and Engineering Research Facilities at Colleges and Universities.

RESEARCH SQUARE FOOTAGE

In 1996 for the first time, and again in 1998, the survey
included a definition of “net assignable square feet.”
NASF was defined as the sum of all areas (in square
feet) on all floors assignable to, or available to be assigned
to, an occupant for specific use, such as instruction or
research. It is unlikely that the inclusion of a definition
had any effect on trends in this item.

Respondents were instructed to prorate the NASF
and the cost of construction and repair/renovation projects
to reflect the proportion of space that was used for science
and engineering research. For example, if half the space
of a new 20 thousand square foot biological sciences
building costing $8 million was to be used for biological
research and the other half was to be used for instruction,
only the prorated net assignable square footage for
research (which would be less than 10 thousand gross
square feet) and the prorated cost of construction for
research ($4 million) were reported in the survey.
Therefore, these figures do not reflect the total amount
of space under construction or the total cost of the building
or a “project.”

Further, if multiple S&E fields shared research space,
respondents were instructed to prorate the research con-
struction and repair/renovation NASF and costs to reflect
the proportion of use by each individual S&E field. If the

¢

prorated research construction or repair/renovation cost
for an individual field was not over $100,000, the NASF
and the costs were not to be reported in the survey.’
However, some institutions’ responses for some fields
may reflect the NASF and the cost of several projects
summed together. Further, some projects at some insti-
tutions may extend across several fields and, therefore,
their NASF and costs were reported for several S&E
fields, if they were reported at all.

For example, if an institution committed $1 million to
renovate a 100 thousand square foot Biological Sciences
building, of which 45 thousand NASF and $450,000 are
allocated equally for research facilities in the medical
sciences, the biological sciences, and bioengineering, then
15 thousand NASF and $150,000 were prorated to each
of these three fields, and the remaining gross square
footage and the remaining $550,000 were not reported.
If, however, the prorated costs were $350,000 for the
medical sciences, $75,000 for the biological sciences, and
$75,000 for bioengineering, the NASF and costs for the
latter two fields (which sum to $150,000) would not be
reported.

5 Note that the survey collected data on total repair/renovation
projects costing between $5,000 and $100,000 for institutions’ S&E
research facilities. These costs were collected for the institution as a
whole and were not broken out by field.
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Finally, institutions’ facility recordkeeping systems
vary considerably. In general, most of the larger insti-
tutions have central computerized facility inventory
systems, often based on space surveys conducted
specifically for OMB Circular A-21. Many institutions
with smaller research programs are not required to
calculate square footage for OMB Circular A-21, and do
not maintain databases that can provide such information.
These institutions had to calculate or estimate square
footage information specifically for this study.

CONDITION AND ADEQUACY OF

RESEARCH FACILITIES

Questions eliciting assessments of the condition of
S&E research space or its adequacy are by their very
nature subjective. Two persons may make different
assessments of the same facility or have different opinions
of what is required in order for a facility to be suitable
for a particular type of research. Despite the subjectivity
involved, these items do provide an overall picture of the
current status of facilities.

In 1996, the wording and response choices for the
questions assessing both the condition of the institution’s
S&E research space and its adequacy were altered slightly
from that used in previous years. Respondents were given
only three possible.choices for evaluating the adequacy
of the amount of S&E research space: adequate, inade-
quate, or not applicable. In 1998, respondents were given
four categories for assessing the condition of research
space. In 1996, two of the categories “C—requires major
renovation to be used effectively” and “D—requires
replacement” were combined, but in 1998, they are
separate categories again. Thus, the percent of change
over time for these two items must be interpreted with
some caution.

CAPITAL PROJECTS

Few institutions maintain information on construction
and repair/renovation projects specific to research
facilities. Many capital projects involve both research and
nonresearch space. When a project was not dedicated
exclusively to research, institutions had to estimate the
proportion of the project that was related to research.

For projects taking more than one year to complete,
institutions were asked to allocate the project costs to the
fiscal year in which actual construction activity began or
was scheduled to begin..

Because institutions use different dollar values to
identify “major projects,” this survey established a guide-
line to ensure consistency of reporting. As in previous
cycles of the survey, projects with costs over $100,000
associated with research facilities were included. In 1992,
1994, and 1996, the surveys also had a separate.question
about repair/renovation projects costing between $5,000
and $100,000.

In 1998, a new question was added. It asked the insti-
tutions to list any nonfixed equipment costing $1 million
or more that was included in their Item 4 costs for new
construction or repair/renovation during the FY's 1996 and
1997.

DorrarR AMOUNTS: CURRENT VERSUS

CONSTANT DOLLARS

Since 1994, the facilities report has used both con-
stant and current dollars. Tables in the body of this report
are presented in 1997 constant dollars; tables in Appendix
E, “Detailed Statistical Tables,” are in current dollars.
Dollar amounts were adjusted using the Bureau of the
Census’ Composite Fixed-Weighted Price Index for
Construction. Unlike a more general index, this construc-
tion index closely tracks inflation within the construction
industry. This index reflects only changes in prices and is
unaffected by changes in the mix of construction proj-
ects during any given year. The Bureau of the Census’
Composite Fixed-Weighted Price Index for Construction
for 1986-97 are presented below in table A-10.

Table A-10. Composite Fixed-Weighted Price Index
- for Construction inflation adjustments

Average Composite
Fixed-Weighted
Fiscal years Price Index for Construction®
1988-89... ..ot e e s 1.240
1990-91....ciii e 1.197
1992-93.....ciiee e 1.144
19949500t neenaed 1.055
1996-97.....cevveeire e e 1.000

*The index for the second year was used in all calculations that
spanned two fiscal years

SOURCES: National Science Foundation/Division of Science Resources
Studies, 1998 Survey of Scientific and Engineering
Research Facilities at Colleges and Universities; Bureau of
the Census' Composite Fixed-Weighted Price Index for
Construction for 1986 to 1997.
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CosT PER SQUARE FooT DATA

The study did not collect unit cost data for individual
construction or repair/renovation projects. It collected only
the aggregate research-related costs and the aggregate
research space involved in all projects begun during
specified periods. These aggregates can be combined into
indices of average cost per square foot, which are useful
in tracking broad cost trends over time. However, they
are of little practical value as guidelines for project
planning. By all accounts, unit costs for both construction
and repair/renovation projects are highly variable,
depending on the specific requirements of the particular
projectand on many other factors as well (e.g., geographic
region of the country). Such differences, which are of
crucial importance in project planning, are obscured in
the kinds of multiproject averages that can be constructed
from this study’s data.

DEFERRED CAPITAL NEEDS

Bothin 1998 and 1996, institutions reported separately
the construction and repair/renovation costs for projects
included in institutional plans, as well as for projects not
included in such plans. In addition, institutions were asked
to report their estimated central campus infrastructure
needs separately for construction and repair/renovation
and for both those both in plans and not in plans. This
provided a more complete estimate of deferred capital
projects.

In addition to this estimate of research facility needs
based on institutions’ reports of the S&E research con-
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struction and repair/renovation projects that had been
deferred, the 1996 and 1998 surveys made additional
efforts to measure this need. If institutions indicated that
they had an inadequate amount of S&E research space
in any given field (Item 2), they were asked to indicate
the additional space needed. Institutions also were asked
to report either the amount or percent of that space that
was funded and scheduled to undergo major renovation
or replacement (Item 3). It was thus possible to derive
estimates of the amount of additional space needed and
the amount of repair/renovation needed and not scheduled.

Both of these approaches, which are based on differ-
ent assumptions, are believed to provide conservative
estimates of the research facility needs of research-
performing institutions.

Anew item was added in 1998 asking the respondent
to identify the amount of indirect costs recovered from
Federal grants and/or contracts that is included in
“institutional funds” if institutional funds was a source of
funding in Item Sa for any repair/renovation or new
construction in fiscal years 1996 and 1997.

Finally, one last item, the categorization of laboratory
animal facilities in relation to government regulations, was
modified in 1998. The categories used are the four levels
of Animal Biological Safety as described in Biosafety in
Microbiological and Biomedical Laboratories.%

¢ U.S. Government Printing Office (1993). Biosafety in
Microbiological and Biomedical Laboratories (3rd Edition).
Washington, DC: U.S. Government Printing Office.
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APPENDIX B: 1998 SAMPLED INSTITUTIONS

A. ACADEMIC INSTITUTIONS

Doctorate-
Public granting Top
Institution Name State Institutions Institutions 100 | HBCUs | HSis
Alabama A&M University AL * * *
Alabama State University AL * *
Albany State College GA * *
Alcom State University MS * *
Alfred University NY *
Allegheny College PA
Allegheny University of the Health Sciences PA *
Ambherst College MA
Appalachian State University NC *
Arizona State University AZ * * *
Aubum University AL * * *
Bamard College NY
Baylor College of Medicine kD * *
Beloit College Wi
Bemidji State University MN *
Benedict College SC *
Bennett College NC *
Bethune Cookman College FL *
Biola University CA *
Bloomsburg University of Pennsylvania PA *
Boise State University D *
Boston University MA * *
Bowdoin College ME
Bowie State University MD * *
Brandeis University MA *
Brigham Young University ut *
Brown University Ri *
Califomia Institute of Technology CA * *
Califomia Poly State Univ-San Luis Obispo CA *
Califomia School of Prof Psychalogy-Alameda CA *
Califomia Schoo! Prof Psychology-Fresno CA *
Califomia State Poly University-Pomana CA *
Califomia State University- Dominguez Hills CA *
Califomia State University-Los Angeles CA * *
California State University-Northridge CA *
Calvin College M
Camegie Mellon University PA * *
Case Western Reserve University OH * *
Catholic University of America bC *
Central Connecticut State University CT *
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Doctorate-

Public granting Top
Institution Name State Institutions Institutions 100 | HBCUs | HSks
Central State University OH * *
Charles R Drew University CA
Chicago State University IL *
Clafiin College SC *
Clark Atlanta University GA * *
Clarkson University NY *
Clemson University SC * * *
Colby College ME
College of the Holy Cross . MA
College of William & Mary VA v *
College of Wooster OH
Colorado School of Mines co * *
| Colorado State University co * * *
Columbia Union College MD
Columbia University NY * *
Connecticut College cT
Cooper Union NY
Coppin State College MD * *
Comell University NY * *
CUNY-Brooklyn College NY *
CUNY-City College NY *
CUNY-John Jay College of Criminal Justice NY * *
CUNY-Lehman College NY * *
CUNY-Technology College NY *
CUNY-York College NY *
Dartmouth College NH *
Delaware State University DE * *
Delta State University MS * *
Desert Research Institute NV
Dillard University LA *
Drexel University PA *
Duke University NC * *
Duquesne University PA *
East Carolina University NC * *
East Stroudsburg University of Pennsylvania PA *
Eastem New Mexico University NM *
Eastem Virginia Medical School VA *
Elizabeth City State University NC * *
Elizabethtown College PA
Embry-Riddle Aeronautical University FL
Emmanuel College MA
Emory University GA * *
Evergreen State College WA *
Fayetteville State University NC * *
Finch University Health Sciences-Chicago IL *
Fisk University TN *
Florida A&M University FL * * *
Florida Institute of Technology FL *
Florida Intemational University FL * *
Florida State University FL * *
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Doctorate-
Public granting Top
Institution Name State Institutions Institutions 100 | HBCUs | HSIs
Forest Institute of Prof Psychology MO *
Fort Lewis College co *
Fort Valley State University GA * *
George Washington University DC *
Georgetown University DC * *
Georgia Institute of Technology GA * * *
Georgia Southern University GA * *
Georgia State University GA * *
Grambling State University LA * * *
Grand Valley State University Mi *
Grinnelt College A
Hampshire College MA
Hampton University VA * *
Hartwick College NY
Harvard University MA * *
Harvey Mudd College CA
Haverford College PA
Henderson State University AR *
Hendrix College AR
Hope College Mi
Howard University DC * *
Humboldt State University CA *
{linois State University L * *
indiana University at Bloomington IN * * *
Institute of Paper and Science Technology GA *
Institute of Textile Technology VA
lowa State University 1A * * *
Jackson State University MS * * *
Jarvis Christian College ™ *
Johns Hopkins University MD * *
Johnson C Smith University NC *
Kansas State University KS * *
Kentucky State University KY * *
Kenyon College OH
Kirksville College of Osteopathic Medicine MO .
Knoxville College N *
Langston University OK * *
Lehigh University PA *
Lincoln University MO * *
Lincoln University (PA) PA * *
Linfield College OR
Loma Linda University CA *
Louisiana State University LA * * *
Louisiana Tech University LA * *
Loyola University of Chicago L *
Manhattan College NY
Massachusetts Institute of Technology MA * *
MD Anderson Cancer Center ™ * * *
Medical College of Georgia GA * *
Medical College of Pennsylvania, The PA *
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Doctorate-
, Public granting Top
. Institution Name State | [Institutions Institutions 100 | HBCUs | HSis
Medical College of Wisconsin Wi *
Medical University of South Carolina SC * *
Meharry Medical College TN * *
Mercer University GA *
Michigan State University MI * * *
Michigan Tech University Mi * *
Middlebury College VT *
Millersville University of Pennsylvania PA *
Mississippi State University MS * * *
Mississippi Valley State University MS * *
Morehouse College GA *
Morehouse School of Medicine GA * .
Morgan State University MD * * *
Morris Brown College GA *
Mount Sinai School of Medicine NY * *
Murray State University KY *
National Hispanic University CA
New Mexico Highlands University NM * *
_New Mexico Institute Mining & Technology NM * *
New Mexico State University NM * * * *
New York Institute Technology NY *
New York Medical College NY *
New York University NY * *
Norfolk State University VA * *
North Carolina A&T State University NC * * *
North Carolina Central University NC * *
North Carolina State University-Raleigh NC * * *
North Dakota State University ND’ * *
Northem lllinois University IL * *
Northem Marianas College NP *
Northwestem University IL * *
Notre Dame College OH
Oakwood College AL *
Occidental College CA *
The Ohio State University OH * * *
Oklahoma State University OK * * *
Oral Roberts University OK *
Oregon Grad Institute of Science & Technology OR *
Oregon Health Sciences University OR * *
" Oregon State University OR * * *
Pace University NY *
' Pennsylvania State University PA . . .
Pepperdine University CA *
Philander Smith College AR .
" Pittsburg State University KS *
Point Loma Nazarene College CA
Portland State University OR * *
Prairie View A&M University > * *
Princeton University NJ * *
Providence College RI *
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Doctorate-
. Public granting Top
Institution Name State | Institutions Institutions 100 . | HBCUs | HSls
Purdue University : ' IN . ‘ . * '
Radcliffe College MA
Reed College OR
Rensselaer Polytech Institute NY *
Rhodes College N :
Rice University X | v
Rockefeller University NY * *
Rollins College FL
Rose Hulman Institute of Technology . IN . .
Rust College | MS *
Rutgers, The State University of New Jersey NJ * * *
Saint Olaf College MN
San Diego State University .| CA * . *
San Francisco State University CA *
Savannah State College GA . .
Selma University AL *
Shaw University NC *
Simmons College MA . '
South Carolina State College SC " . .
Southeastem Louisiana University LA *
Southern College of Optometry N
Southern University LA * * *
Southwest Missouri State University MO *
Southwest State University MN .
Spelman College GA *
St Louis University MO *
St Mary's University-San Antonio- X * *
Stanford University CA * .
Sul Ross State University > . .
SUNY- Stony Brook NY * A v v
SUNY-Buffalo NY . v .
SUNY-Health Sciences Center-Brookiyn NY v .
SUNY College at Buffalo NY *
SUNY College at Geneseo NY ot
SUNY College at Old Westbury NY *
SUNY College at Oswego NY - *
SUNY College at Purchase NY *
Swarthmore College PA -
Syracuse University NY *
Talladega College AL : *
Temple University PA * *
Tennessee State University N * . *
Texas A&M University X * * *
Texas A&M University-Kingsville ™ * * *
Texas Southem University > * * *
Texas Tech University X * *
Texas Woman's University X * *
Thomas Jefferson University PA *
Tougaloo College MS -
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Doctorate-

Public granting Top

Institution Name State Institutions Institutions 100 | HBCUs | HSis
Trenholm State Technical College AL y *
Truman State University MO .
Tufts University MA .
Tulane University LA . *
Tuskegee University AL * '
University Maryland-Baltimore Prof Sch MD * * y
University Maryland-College Park MD ' y '
University Maryland-Eastem Shore MD * * '
University of Alabama AL * *
University of Alabama-Birmingham AL v ' '
University of Alaska-Fairbanks AK * y *
University of Arizona AZ . . *
University of Arkansas-Fayetteville AR . .
University of Arkansas-Pine Bluff AR * '
University of Arkansas Med Sciences AR v '
University of Califomia-Berkeley CA v ' '
University of Califomia-Davis CA v v '
University of Califomia-lrvine CA Y * *
University of Califomia-Los Angeles CA . . .
University of Califomia-Riverside CA . *
University of Califomia-San Diego CA ' ' '
University of Califomia-San Francisco CA ' v '
University of Califomia-Santa Barbara CA y * *
University of Califomia-Santa Cruz CA . *
University of Central Florida FL ' *
University of Central Oklahoma OK .
University of Chicago L . *
University of Cincinnati OH . . .
University of Colorado co * * *
University of Connecticut cT ' ' *
University of Dayton OH .
University of Detroit Mercy Mi '
University of Florida FL . . *
University of Georgia . GA ' ' *
University of Guam GU .
University of Hartford CT y
University of Hawaii-Manoa HI . . .
University of Houston-Clear Lake L2 .
University of lllinois-Chicago L . . .
University of lllinois-Urbana L . . *
University of lowa 1A v v '
University of Kansas KS ' ' '
University of Kentucky KY . . *
University of Louisville KY * *
University of Massachusetts-Amherst MA ' v '
University of Massachusetts-Boston MA . .
University of Massachusetts-Lowell MA . *
University of Massachusetts-Worcester MA . *
University of Medicine and Dentistry of New Jersey NJ * * '
University of Memphis N * *
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Doctorate-

Public granting Top
Institution Name State Institutions Institutions .| 100 | HBCUs | HSIs

University of Miami FL * *
University of Michigan MI * * *
University of Minnesota MN . * *
University of Mississippi MS * *
University of Missouri Columbia MO * * *
University of Montana MT * *
University of Nebraska Keamey NE *
University of Nebraska Lincoln NE * * *
University of New Hampshire NH * *
University of New Mexico NM v v *
University of North Carolina-Chapel Hill NC * * *
University of North Carolina-Charlotte NC *
University of North Carolina-Greensboro NC * *
University of North Dakota ND * *
University of Oklahoma oK * * *
University of Oregon _ OR . *
University of Osteopathic Med & Hith Sciences A *
University of Pennsylvania PA * *
University of Pittsburgh PA * * *
University of Puerto Rico Med Science Campus PR * *

1 University of Rhode Island Rl . .
University of Rochester NY v *
University of San Diego CA *
University of Scranton PA
University of South Alabama AL * *
University of South Carolina sC * *
University of South Florida FL . v *
University of Southem Califomia CA * *
University of Tennessee ™ . * *
University of Texas-Austin TX * * *
University of Texas-El Paso TX v *
University of Texas-Pan American X * *
University of Texas-San Antonio TX * * *
University of Texas Health Sci Center-San Antonio X * * *
University of Texas Medical Branch-Galveston TX . . .
University of Texas SW Medical Center-Dallas TX v * *
University of the District of Columbia DC * *
University of the Virgin islands vi * *
University of Utah ut v v *
University of Vermont VT * *
University of Virginia VA * * *
University of Washington WA . v *
University of West Florida FL *
University of Wisconsin-Green Bay Wl *
University of Wisconsin-La Crosse wi *
University of Wisconsin-Madison wi v * .
University of Wisconsin-River Falls wi *
University of Wyoming wYy v *
Utah State University ut * * *
Valdosta State University GA *

e
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Doctorate-
Public granting Top
Institution Name State Institutions Institutions 100 HBCUs | HSls
Vanderbilt University TN * *
Vassar Coliege NY
Virginia Commonwealth University VA * * *
Virginia Military Institute VA *
Virginia Polytech Institute & State University VA * * *
Virginia State University VA * *
Voorhees College ' SC .
Wake Forest University NC *
Washington and Lee University VA
| Washington State University WA * * *
Washington University MO * *
Wayne State University ml * * *
Wellesley College MA
West Virginia State College . wv * *
‘West Virginia University wv * *
Westem Hlinois University IL *
Westem Michigan University . M! * *
‘Wheeling Jesuit College wv
Whitman College WA
Wilberforce University OH
Winston Salem State University NC . .
Winthrop University SC *
Woods Hole Oceanographic Institute MA * *
Worcester Polytech Institute MA *
Xavier University of Louisiana LA * *
Yale University CcT * *
Yeshiva University NY * *

Q 132 137




B. HospPiTALS

Barnes-Jewish Hospital

Beth Israel Deaconess Medical Center

Beth Israel Medical Center (New York)

Brigham And Women’s Hospital

Bronx-Lebanon Hosp Center (Bronx, NY)

California Pacific Medical Center-Pacific
Campus

Cedars-Sinai Medical Center

Children’s Hospital (Boston)

Children’s Hospital (Columbus)

Children’s Hospital And Health Center

Children’s Hospital And Regional Medical
Center

Children’s Hospital Medical Center
(Cincinnati)

Children’s Hospital Of Los Angeles

Children’s Hospital Of Philadelphia

Children’s Hospital Of Pittsburgh

Children’s Memorial Hospital (Chicago)

Children’s Mercy Hospital (Kansas City, MO)

Children’s National Medical Center

City Of Hope National Medical Center

Cooper Hospital/University Medical Center

Dana-Farber Cancer Institute

Good Samaritan Hospital and Medical Center

Hartford Hospital

Hebrew Rehabilitation Center For Aged

Hospital For Joint Diseases, Ortho Institute

Hospital For Sick Children (Wash, DC)

Hospital For Special Surgery

Kessler Institute For Rehabilitation

Legacy Health Systems

Long Island Jewish Medical Center

Magee-Women'’s Hospital

Massachusetts Eye And Ear Infirmary

Massachusetts General Hospital

McLean Hospital (Belmont, MA)

Memorial Hospital Of Rhode Island

Mercy Hospital Of Pittsburgh

Miriam Hospital

Montefiore Medical Center (Bronx, NY)

Moss Rehabilitation Hospital

Mount Sinai Medical Center (Miami Beach)

National Jewish Medicine & Research Center

New England Medical Center

North Shore University Hospital

Northwest Hospital

Rhode Island Hospital (Providence, RI)
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Rush-Presbyterian-St Luke’s Medical Center
St. Elizabeth’s Medical Center Of Boston

St. Jude’s Children’s Research Hospital
Summit Medical Center

Women And Infants Hospital-Rhode Island

C. BIOMEDICAL RESEARCH
ORGANIZATIONS

American Type Culture Collection
Allegheny-Singer Research Institute
AMC Cancer Research Center
American Health Foundation

Associated University-Brookhaven National Lab

Battelle Memorial Institute

Burnham Institute

Center For Blood Research

Cleveland Clinic Foundation

Cold Spring Harbor Laboratory

Doheny Eye Institute A
Eleanor Roosevelt Inst For Cancer Research
Emest Gallo Clinic And Research Center
Family Health International

Fox Chase Cancer Center

Fred Hutchinson Cancer Research Center
Friends Research Institute, Inc.

Frontier Science & Technical Res. Foundation, Inc

Harbor-UCLA Research & Education Institute
Henry M. Jackson Foundation For

The Adv Mil/Med »
Institute For Cancer Research
Institute For Genomic Research
J. David Gladstone Institutes
Jackson Laboratory
John Wayne Cancer Institute
Joslin Diabetes Center
Kaiser Foundation Research Institute
Kennedy Krieger Research Institute, Inc.
Massachusetts Health Research Institute
Mellon Pitts Corporation (MPC)
Mitretek Systems, Inc.
National Bureau of Economic Research
National Childhood Cancer Foundation
National Development & Research Institutes
Oklahoma Medical Research Foundation
Oregon Regional Primate Research Center
Oregon Social Learning Center, Inc.
Public Health Research Institute Of

The City Of NY
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Research Triangle Institute SRI International

Salk Institute For Biological Studies Texas Heart Institute

Scripps Research Institute Trudeau Institute, Inc.

Sloan-Kettering Institute For Cancer Research Virginia Mason Research Center

Southern Research Institute Western Consortium For Public Health

Southwest Foundation for Biomedical Research Whitehead Institute For Biomedical Research
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January 5, 1998

<<address>>

Dear <<sal>>:

| am writing to request your assistance in a matter of considerable importance to research efforts at
higher education institutions. At the direction of Congress, the National Science Foundation is once
again collecting information on the status and condition of academic science and engineering
research facilities in the United States. The 1998 Survey of Scientific and Engineering Research
Facilities at Universities and Colleges, co-sponsored by the Foundation and the National Institutes
of Health, is about to begin, and we would very much appreciate your assistance in making it as
comprehensive as possible.

The 1998 survey is the seventh in this biennial series and will form the basis for a Fall 1998 report to
Congress. By providing information on the current status of research facilities and continuing the
systematic assessment of changes in the status of facilities, the 1998 study will continue to provide
policymakers with important updated data on the condition of research facilities in the United States.

Your participation in the survey is voluntary; however, we are certain that you appreciate the importance
of this effort and ask that you appoint a senior official to coordinate the survey at your institution.
Please fax the enclosed coordinator identification form to our contractor, within the next week. The
complete packet of survey materials will be sent directly to the coordinator about January 30, 1998.

If you have any questions about the study, please contact Dr. Ann Lanier of the Division of Science
Resources Studies at the National Science Foundation at (703) 306-1772, extension 6910.

Thank you for your assistance in this important effort.

Sincerely Yours,

 Meat Fame

Neal Lane
Director

Enclosure: Coordinator identification Form
cc: 1996 Coordinator:
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s National Institutes of Health
National Center for
Research Resources
Bethesda, Maryland 20892

May 4, 1998
President
Title
Institution
Address
City, State Zip

Dear Title Last Name:

I am writing to request your assistance in a matter of considerable importance. Based on concems
raised by the academic community, Congress instructed the National Science Foundation to collect
information on the status and condition of science and engineering research facilities at the Nation’s
colleges and universities. At the request of the National Institutes of Health (NIH), which is co-
sponsoring this effort, the 1998 Survey of Scientific and Engineering Research Facilities again includes
independent biomedical research organizations and independent hospitals. Your participation in the
survey is voluntary.

The 1998 survey is the seventh biennial series and will form the basis for a September 1, 1998 report to
Congress; an additional report on biomedical research facilities will be issued by NIH. By providing an
assessment of the current status of research facilities, and continuing the systematic assessment of
changes in the status of facilities, the survey will provide policy makers with information not previously
available.

I am certain that you appreciate the importance of this effort, and ask that you appoint a senior official
to coordinate your institution’s response. Please fax the enclosed coordinator identification form to our
contractor, The Gallup Organization, within the next two weeks. The complete package of survey
materials will be sent directly to the Coordinator by the end of May.

If you have any questions about the study, please contact Dr. Mary Barton of the Gallup’s Government
and Education Division, at 1-800-713-2595 or Dr. Sidney A. McNairy, Jr. of NIH, at 301-435-0788.

Thank you for your assistance in this important effort.

Sincerely yours,

Judith L. Vaitukaitis, M.D.
Director-National Center for Research Resources

Enclosure: 1998 Coordinator Identification Form
cc: 1996 Coordinator: Name, Title
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1998 Survey OF ScIENTIFIC AND ENGINEERING RESEARCH OMB #3145-0101
Faciuimes AT UNniversiTies AND COLLEGES Expires 12/2000

National Science Foundation (NSF)
National Institutes Of Health (NIH)

Acting out of concerns raised by the academic community, Congress directed the National Science Foundation (N SF)
to collect and analyze data about research facilities at universities and colleges and to report to Congress every two
years. This survey is in response to that requirement under authorization of the National Science Foundation Act of
1950, as amended.

The main topics in this year’s survey are:
= amount of space in your institution;
= amount and condition of research space in your institution;
= costs of capital projects completed, begun, or planned;
s deferred capital projects; and
= miscellaneous topics.

We will use the information that you provide for a report that gives a broad, quantitative picture of
= the cost, availability, and condition of existing science and engineering (S&E) research facilities; and
* the current capital spending by universities and colleges, sources of funding, and plans for future repair/
renovation and new construction of S&E research facilities.

Your participation in this survey is voluntary. However, your response is very important to us. Aggregate data from
this report are used by Congress, the Executive Branch, many higher education associations, and university and
college administrators to help make policy decisions. NSF and NIH do not use or allow others to use detailed
responses in any manner that would identify an individual institution’s responses.

The president or chancellor of your institution
named the individual on the label to the right to
coordinate data collection for this survey. Please
correct any wrong information on the label.

If someone other than the person listed above
coordinates the data collection, please tell us whom
we may call if we have questions about the
information.

" Name : Title/Department Telephone no. and ext.

It is estimated that responding to the survey requires an average of 24 hours. If you wish to comment on this burden,
contact Gail McHenry, Reports Clearance Officer, NSF, at 703-306-1125, extension 2010; and the Office of
Management and Budget, Paperwork Reduction Project (OMB Number 3145-0101), Washington, DC 20503.

Return the completed survey by March 31, 1998, to: The Gallup Organization
Attention: Bernadine Karunaratne
One Church Street, Suite 900
Rockville, MD 20850

If you have any questions or comments about the survey, contact Dr. Ann Lanier of NSF at 703-306-1774, extension
6910, or Bernadine Karunaratne of The Gallup Organization at 1-800-288-9439 (bernadine_karunaratne @gallup.com).
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GUIDELINES

Refer to these guidelines as you fill out the survey.

1. About this survey—how to use the “Tips” box
With each item in this survey, along with instructions for completing the item, you will find a “Tips” box containing
additional information to help you complete the item correctly. The box also contains definitions of terms that appear in
the item. Terms appearing in boldface type in the instructions are defined in the “Tips” box on that page.

2. The definition of research
In this survey, research is defined as all research activities of your institution that are budgeted and accounted for.

Research can be funded by the institution itself, the Federal government, state governments, foundations,
corporations, or other sources.

3. What to include as research facilities
In this survey, the term “research facilities” It does not include:
includes: = facilities that have been designated as federally

= research laboratories;

= controlled-environment space, such as clean or

white rooms;

= technical-support space, such as carpentry and

machine shops;

» facilities for laboratory animals, such as animal

production colonies, holding rooms, isolation

funded research and development centers (FFRDC);
facilities that are used by faculty, but are not
administered by the institution, such as research
space at Veterans Administration or other non-
university hospitals;

facilities that are administered by your institution
but are leased to others for their use

and germ-free rooms;

= faculty or staff offices, to the extent that they
are used for research;

= department libraries, to the extent that they are
used for research;

= fixed (built-in) equipment, such as fume hoods
and benches; and

= non-fixed equipment costing $1 million or more.

What fields to include as science and engineering (S&E) fields

Because every institution has its own way of classifying fields of study, for consistency, please use the Cross
Reference chart (see page 25) to classify areas of study at your institution. The Cross Reference chart identifies
the departments that are included within each of the S&E fields used in this survey. The Cross Reference chart is
based on the classification of academic departments used by the National Center for Educational Statistics. If you
are unable to separate data for academic departments, report the combined data under “Other Sciences, not
elsewhere classified” and list the fields that those data represent.

Biological Sciences

Medical Sciences

Psychology

Social Sciences

Other Sciences, not elsewhere classified ~ -

For this survey, S&E fields include: They do not include:
Engineering » law, business administration/management (except
Physical Sciences economics), humanities, history, the arts, or
Earth, Atmospheric, and Ocean Sciences education (except educational psychology).
Mathematics
Computer Sciences
Agricultural Sciences
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GUIDELINES (conr.)

5. The definition of net assignable square feet (NASF)

In this survey, instruction or research NASF is defined as the sum of all areas (in square feet) on all floors of a
building assigned to, or available to be assigned to, an occupant for specific use. NASF should be measured from
the inside faces of walls. Refer to pages 95-96 in Appendix 2 of Postsecondary Education Facilities Inventory
and Classification Manual, U.S. Department of Education, Office of Educational Research and Improvement,
NCES 92-165 (or to the 1988 NACUBO Taxonomy of Functions, or to the 1972 WICHE Program Classification
Structure).

How to calculate space and cost

Space in NASF

For space used for both S&E research and other purposes: Prorate the NASF to reflect the proportion of use
for S&E research activity. For example, if a room or building is used for S&E research only during the summer
months (one-fourth of the year), then count 25% of the NASF as S&E research space.

For space that is shared by S&E fields: Prorate the NASF to reflect the proportion of use by each field. For
example, if a room or building is used equally for research activity in Computer Sciences and Mathematics, count
50% of the NASF as research space for Computer Sciences and 50% for Mathematics.

Cost of repair/renovation and new construction

What to include under “completion costs”: Several survey items ask you to report completion costs for repair/
renovation and new construction projects. When you report completion costs for projects on S&E research space,
include costs for
" planning;
= site preparation; and
* repair/renovation or new construction of
— the research space itself;
— fixed equipment;
— non-fixed equipment costing $1 million or more; and
— building infrastructure, such as plumbing, lighting, air exchange, and safety systems in the building
and within five feet of the building foundation.

For projects involving both S&E research space and space used for other purposes: Prorate the cost of
repair/renovation and new construction projects to reflect the proportion of the space that is used for S&E
research. For example, you might construct a new Biological Sciences building at a cost of $8 million. Half of
the space in the new building will be used for biological research and the other half will be used for class
instruction. In this case, the prorated cost of construction for S&E research facilities that you should report would
be $4 million, or half of the total cost.

For multi-year projects: Allocate the entire project completion cost to the fiscal year in which the project began
or is expected to begin. Consider the start-date for a project to be the date on which repair/renovation or new
construction actually began or is expected to begin.
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GUIDELINES (conr.)

7. Changes to the survey
What’s different in 1998

Item 3, page 10. There are now four categories for assessing the condition of research space. In 1996,
two of the categories “C - requires major renovation to be used effectively” and “D - requires
replacement” were combined, but in 1998 they are separate categories again.

Item 4b, page 14. This is a new item. It asks you to list any non-fixed equipment costing $1 million or
more that was included in your Item 4 costs of repair/renovation or new construction during your fiscal
years 1996 and 1997.

Item 5b, page 17. This is a new item. It asks you to identify the amount of indirect costs recovered from
federal grants and/or contracts that is included in “Institutional funds” if institutional funds was a source
of funding in Item 5a for any repair/renovation or new construction in your fiscal years 1996 and 1997.

Item 8, page 22. The categorization of laboratory animal facilities in relation to government regulations
has been modified. The categories are now the four levels of Animal Biological Safety, as described in
Biosafety in Microbiological and Biomedical Laboratories (see complete reference, page 20.)

" Detailed instructions and tips containing additional information on how to answer the questions are provided with -
each item in the survey.
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AMOUNT OF SPACE IN YOUR INSTITUTION

Item 1a. Instructional and research space
To complete Item 1a, do the following:

1.

In Column 1 of the table on the facing page, fill in
the current amount of net assignable square feet
(NASF) devoted to instruction and research for
each field listed.

Near the bottom of Column 1, fill in the current
total NASF devoted to instruction and research for
= science and engineering (S&E) fields

(TOTAL #1),
= non-science fields (TOTAL #2), and
= all academic fields (TOTAL #3).

In Column 2, fill in the current amount of research
space (NASF devoted to research only) for each
S&E field listed.

Near the bottom of Column 2, fill in the total NASF
devoted to research in all S&E fields.

Note for institutions using a facilities inventory system
based on NCES, NACUBO, or WICHE classifications:

For Column 1 (“Instructional and research NASF”),
add the space that is assigned to functional category
1 (Instruction) and category 2 (Research).

For Column 2 (“Research NASF”), use only the
space that is assigned to functional category 2
(Research). Please refer to pages 95-96 in
Appendix 2 of Postsecondary Education Facilities
Inventory and Classification Manual, U.S.
Department of Education, Office of Educational
Research and Improvement, NCES 92-165 (or to the
1988 NACUBO Taxonomy of Functions, or to the
1972 WICHE Program Classification Structure).

BEST COPY AVAILABLE
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Table for Item 1a. Instructional and research space

FIELD

Column 1

Column 2

Instructional and research NASF

Research NASF

SCIENCE AND ENGINEERING (S&E) FIELDS

Engineering

Physical Sciences

Earth, Atmospheric, and Ocean Sciences

Mathematics

Computer Sciences

Agricultural Sciences

Biological Sciences
Other than medical school

Biological Sciences
Medical school

Medical Sciences
Other than medical school

Medical Sciences
Medical school

Psychology

Social Sciences

Other Sciences, not elsewhere classified
List them:

TOTAL #1: ALL S&E FIELDS

TOTAL #2: ALL. NON-SCIENCE FIELDS {for
example, law, business administration/management
(except economics), humanities, history, the arts,

or education (except educational psychology)]

TOTAL #3: GRAND TOTAL

TR T NP B Lo B e la Lo

Item 1b. Leased research space

Look at the total research space for all S&E fields (TOTAL #1) in the table above. How much of that space is leased?

NASF of leased research space - .' -
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AMOUNT AND CoNDITION oF RESEARCH SPACE

Item 2. Current amount of research space, by field

Item 2 asks you to rate the amount of science and
engineering (S&E) research space available at your
mstitution. For each field, you will choose one of the
following three categories:

A Adequate amount of space: sufficient to
support all the needs of your current S&E
research program commitments in the field

B Inadequate amount of space: not sufficient to
support the needs of your current S&E research
program commitments in the field; or non-
existent but needed

NA Not applicable or no space needed in the field

To complete Item 2, do the following:

1. For each field listed on the table on the facing page,
circle the letter of the category in Column 1 that
best describes the amount of space available for
your current S&E research program commitments in
that field.

2. For each field for which you circled B (inadequate
amount), estimate and record in Column 2 the
additional NASF or percent more space that is
needed.

Example 1: The Engineering department’s research
space is overcrowded to the extent that efficiency of
work on an existing grant has been affected. In your
answer to Item 2, you should consider the additional
space you need to support work on this already awarded
grant.

Example 2: The Biology department has made offers to
three new faculty needed to support an existing program
in molecular biology. In your answer to Item 2, you
should consider the space needed to accommodate these
new colleagues (even though they are not currently on
campus) because it is needed to fulfill already existing
program commitments and because offers have been
made.

-
-

" Research program commmhénts'inaua'e’

Tips for completing Item 2

Use these deﬁnitioné for bolded items:

research program commitments: Réfers to
all research and development activities of an
institution that are budgeted, approved, and’
funded.

* current faculty and staff or those to whom
offers have been made, o

*  grants awarded ‘whéther or not research has
acrually begun; and

* programs whlch have been approved
They do not include = ‘
* potential staff thhout offers, N

s grants applied for but not awarded, and:+ v

*  programs desxgned but not yet approv d.
research space: Refers to the NASF of space

in facilities within whxch research activities take'

place. These facilities may include the
following (to the extent that they are used for
research): research laboratories, controlled-
environment space, technical-support space,
facilities for laboratory animals, faculty or staff
offices, department libraries, fixed equipment
(such as fume hoods and benches), and non-
fixed equipment costing $1 million or more:

|

149

148

BEST COPY AVAILABLE



Table for ltem 2. Current amount of research space, by field

Key:

A = Adequate amount of space:

sufficient to support all the needs of your current S&E research program

commitments in the field

B = Inadequate amount of space: not sufficient to support the needs of your current S&E research program
commitments in the field; or non-existent but needed

NA = Not applicable or no space needed in the field

Column 1

Column 2

Adequacy or inadequacy of amount of S&E

research space

For each field, circle the appropriate code in one

of the columns below.

Additional space needed for current
S&E research program commitments

For each field, you may choose to enter
either NASF or percent more space needed.
(Enter a figure in one of the columns below
for each field.)

Q

ERIC

Aruitoxt provided by Eic:

Not Additional NASF Percent more
FIELD Adequate Inadequate Applicable needed space needed

Engineering A B NA
Physical Sciences A B NA
Earth. Atmospheric, and Ocean A B NA
Sciences
Ma\thematics A B NA
Computer Sciences A B NA
Agricultural Sciences A B NA
Biological Sciences

Other than medical school A B NA
Biological Sciences

Medical school A B NA
Medical Sciences

Other than medical school A B NA
Medical Sciences

Medical school A B NA
Psychology A B NA
Social Sciences A B NA
Other Sciences, not elsewhere A B MNA
classified

List them:

v .".\
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AmMOUNT AND CONDITION OF RESEARCH SPACE (conr.)

Item 3. Current condition of research space, by field

To complete Item 3, do the following:

1. For each field listed on the table on the facing page, Tips for completing Item 3
fill in the percent of research space that falls into
each category below: = :
Consider only space supporting your current

A Suitable for the most scientifically S&E researd)l] pfogmmii?nmlgem -

competitive research in the field . i

B Effective for most levels of research in the 3 Use these deﬁmtxons for bolded 1tems
field, but may need limited repair/ S : :
renovation o major renovatxon Refers to an xtensw

. . . " 'repair project that results in faci ;

C Requl}'es major renovation to be used  equivalent. or nearlv equwalent. to new
effectively ., facilities in their ab111ty to support S&E

D Requires replacement " research. ¢ TS

NA Not applicable or no research space in that " research space: Refers to the NASF of spaoe -
field in facilities within which research acuvities take

place. These facilities may include the

2. For each field for which you reported space in following (to the extent that they are used for -

category D, record in Column 2 the number of NASF
. , controlled-
or percent of that space that is funded and scheduled : ;ﬁﬁe;zﬁ? ]:E}?;azg?;szp;%?t s(;ace :
for replacement in your FY 1998 or FY 1999. - facilities for laboratory animals, faculty or staff
it ofﬁces , department libraries, fixed € :
- (such as fume hoods and benches)' and fign-
- ﬁxed equzpment costmg $1 nnlhon or mo

BESTCOPY AVAILABLE
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Table for Item 3. Current condition of research space, by field

Key:
A = Suitable for the most scientifically competitive research in the field
B= Effective for most levels of research in the field, but may need limited repair/renovation
C = Requires major renovation to be used effectively (categories C + D were combined in the 1996 survey)
D = Requires replacement (categories C + D were combined in the 1996 survey)

NA = Not applicable or no research space in this field

Column 1 Column 2
Percent of research space according to condition Amount of space in category D that is
funded and scheduled for replacement
For each field, fill in the percent of research space in your FY 1998 or FY 1999

that falls into each category
For each field, you may choose to enter either
NASF or percent of space. (Enter a figure in
one of the columns below for each field.)

FIELD A B c D | Total NA NASF Percent of space

Engineering 100%
Physical Sciences 100%
Earth, Atmospheric, and

Ocean Sciences 100%
Mathematics 100%
Computer Sciences ' 100%
Agricultural Sciences 100%

Biological Scienceé

Other than medical school 100%
Biological Sciences |

Medical school 100%
Medical Sciences

Other than medical school 100%
Medical Sciences

Medical school 100%
Psychology 100%
Social Sciences . 100%
Other Sciences, not 100%

elsewhere classified.

List them:
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CosTs oF CAPITAL PROJECTS

Item 4a. Research facilities projects over $100,000: your FY 1996 and FY 1997

This item asks you to report the completion costs
(planning, site preparation, construction, fixed
equipment, non-fixed equipment costing $1 million or
more, building infrastructure) and net assignable
square feet (NASF) involved in repair/renovation and
new construction of science and engineering (S&E)
research facilities.

To complete Item 4a, do the following:
1. In Columns 1 and 3 of the table on the facing page:

= for each field listed, fill in the completion costs
for repair/renovation and new construction
projects over $100,000; and

= in the row marked TOTAL, fill in Fhe total
completion costs for repair/renovation and new
construction.

2. In Columns 2 and 4 of the table on the facing page:

= for each field listed, fill in the estimated NASF
involved in repair/renovation and new
construction projects over $100,000; and

s in the row marked TOTAL, fill in the estimated
total NASF for repair/renovation and new
construction.

Note: Do not total the cost of several small projects and
report their costs if the sum is $100,000 or more.
Repair/renovation projects costing between $5,000 and
$100,000 should be reported in Item 4c, page 15.

Tips for completing Item 4a

Consider only projects that began during your
FY 1996 or FY 1997. (Consider the start-date
for a project to be the date on which repair/
renovation or new construction actually bcgan.)

If space is shared by S&E fields, prorate the
NASEF and cost to reflect the proportion of use
by each field. (For an example, see page 3 )

'® Consider only projects whose individual ..

" prorated cost in a given field is over $100, 000
(All the dollar figures in Column 1 or Column 3
of the table on the facing page should be over
$100.000.) .

= Use these definitions for bolded items:

building mfrastructure Includes systems that
exist in the building and within five feet of the
building foundation, such as plumbi_gg; lighting, -
air exchange, and safety systéms o -

fived equipment: Refers to equlpment"’ et
built into facilities, such as. ﬁxme hoods and
benches. Lo

NASF: Is the sum of all areas (m square feet)
on all floors of a building ass1gned to,0r :: -
available to be assigned to, an occupant for .
‘specific use, such as instruction or research.
NASF should be measured ﬁ'om the inside faces

of walls.

new construction: Refers to addxtlons toan
existing building or construction of a new
building.

non-fixed equipment: Refers to equipment
that is not built into the facilities. The non-
fixed equipment must cost $1 million or more
(such as MRI equipment) to be included in
completion costs.

repair/renovation: Refers to the fixing up of
facilities in deteriorated condition, capital
improvements on facilities, conversion of
faciliges, etc.
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Table for ltem 4a. Research facilities projects over $100,000: your FY 1896 and FY 1997

REPAIR/RENOVATION over NEW CONSTRUCTION over
$100,000 begun during your $100,000 begun during your
FY 1996 or FY 1997 FY 1996 or FY 1997
Column 14 Column 2 Column 3 Column 4
FIELD Cost NASF | Cost NASF
Engineering

Physical Sciences

Earth, Atmospheric, and Ocean Sciences

Mathematics

Computer Sciences

Agricultural Sciences

Biological Sciences
Other than medical school

Biological Sciences
Medical school

Medical Sciences
Other than medical school

Medical Sciences
Medical school

Psychology

Social Sciences

Other Sciences, not elsewhere classified
List them:

TOTAL

Did any of the repair/renovation or construction project costs listed above include non-fixed equipment costs of $1
million or more?

Yes (Continue with Item 4b)
D No (Go to Item 4c¢ o
o O( oto ) S 1 5 4
153
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Costs ofF CaPiTaL PROJECTS (conr.)

Item 4b. Non-fixed equipment costing $1 million or more
To complete Item 4b, do the following:

= Review the completion costs in Columns 1 and 3 in
each field of Item 4a to determine if those costs
included any non-fixed equipment costing $1
million or more.

= If so, fill in the table by listing each field that
included such non-fixed equipment costs and the
cost of that equipment.

Non-fixed equipment costs Non-fixed equipment costs
of $1 million or more included | of $1 million or more included
FIELD in REPAIR'/RENOVATION in NEW CONSTRUCTION
List field: $ $
List field: $ $
List field: $ $
List field: $ $
List field: $ | $
r
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CosTs oF CArPiTAL PROJECTS (cont.)

item 4c. Research facilities projects between $5, 000 and $100,000: your FY 1996 and FY 1997
To complete Item 4c, do the following: >

In the blank below, fill in the total dollar amount
for completion costs of repair/renovation projects

between $5,000 and $100,000 begun in your FY 1996 ' $¥Consider only P1'°Je<=t5 that began durm YOUL:
and FY 1997. FY 1996 or FY 1997. ( Consmer the start'.date

for a project to be the date on Wthh rep
“renovation actually began,)- v

T ips for comptetmg Item 4c P

$

Total for repair/renovation projects (costing between 35,000 and
$100,000 each) of your science and engineering (S&E) research

Jacilities

BESTCOPY AVAILABLE
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Costs oF CapiTAL PROJECTS (conr.)

Item 5a. Sources of funding for research facilities projects: your FY 1996 and FY 1997

To complete Item Sa, do the following: .. T [ea ] d
¥/ S 07’ com n
1. In the row marked TOTAL on the table on the B P f p g tem Ja an 5b

facing page, at the bottom of Columns 1 and 2, copy
the cost totals for your science and engineering
(S&E) research facilities projects from Item 4a,
Columns 1 and 3:

9 Con51der only prOJects that 'began durmg your- ks
: FY 1996 orFY: 1997. (COI]SldeI‘ the sta.rtL’ :

* repair/renovation projects costing over
$100,000, and

s new construction projects costing over
$100,000.

2. Fill in the dollar amounts of funding from each
source listed.

o Afac1h1'1es etc .
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Table for ltem 5a. Sources of funding for research facilities projects: your FY 1996 and FY 1997

Column 1 Column 2
Dollar amount for Dollar amount for NEW
REPAIR/RENOVATION CONSTRUCTION projects costing
Source projects costing over $100,000 over $100,000

Federal government

State or local government

Private donations

Institutional funds (Operating funds, endowments,
indirect costs recovered from federal grants and/or
contracts, indirect costs recovered from other
sources, etc.)

Tax-exempt bonds

Other debt financing

Other sources
List them:

TOTAL

item 5b. Indirect costs from Federal grants/contracts included in institutional funds

1. Can you identify the amount of indirect costs recovered from federal grants and/or contracts that is included in the
"Institutional funds" amount listed above?

D Yes (Continue)
D No (Go to Item 6)

Ow~a (Institutional funds not a source of funding in Item 5a)

2. What is the amount of indirect costs recovered from federal grants and/or contracts that is included in the
"Institutional funds" amount listed above?

Source REPAIR/RENOVATION NEW CONSTRUCTION

Indirect costs recovered from
federal grants/contracts

Q | 158 _ - Dy ,
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CosTs oF CAPITAL PROJECTS (conr.)

Item 6. Planned research facilities projects over $100,000 scheduled to begin in
your FY 1998 and FY 1999 :

To complete Item 6, do the following: Tips for completmg Item 6
1. In Columns 1 and 3 of the table on the facing page, © Consider only projects scheduled to bemn
' d FY 1998 FY 1999.
= for each field listed, fill in the completion costs uring your o
for projects over $100,000 (planning, site 9 If space is shared by S&E ﬁelds prorate the
preparation, construction, fixed equipment, NASF and cost to reflect the proportion of use
non-fixed equipment costing $1 million or by each field, (For aex
more, building infrastructure) for planned s Include only pro;ects :
projects (both repair/renovation and new ~ given field is over $100,000. (All the dollar
construction), and figures in Column 1 or Colunin 3 of the table on |
® in the row marked TOTAL #1, fill in the total  the facing page ;hould be over $] 00,000. )
completion costs for all science and engineering S Estimate if exact ﬁoures are niot avaxlable
(S&E) fields.
! - Use these definitions for bolded itemns:
2. InColumns 2 and 4, .
) _ _ building infrastructure: Includes systems that |
= for each field listed, estimate the net assignable exist in the building and within five feet of the
square feet (NASF) involved in those projects building foundation, such'as pluﬁﬂ:nng, hghtmg,
(Note: be sure to include here any space that air exchange and safety systerns o '
you reported in Column 2 of the table for Item central campus mfrm‘,cm Refers
3), and *_ primarily to systems that exxst between the .
* inthero xed TOT. . . buildings of a carnpus (excl _ud_mg the area
estimate:ivliln:rss f OTAL #1, fill in the - within five feet of any individual bmldmg
or all S&E fields. foundation) and to the nonarchitectural -

3. Near the bottom of the table, in the row marked ~ elements of campus de51gn (ctral wn'mg f°f
TOTAL #2, enter the estimated completion costs for telecommunications systems stmgc/dlsposal .
planned capital projects to extend, repair, or facilities, electrical wu'mg between buildings,
renovate central campus infrastructure. central heating and air exchange systems, drains

) and sewers, roadways, walkways, parkmg

4. Add the figures in the row marked TOTAL #1 to systems, etc.) o .
those in the row marked TOTAL #2. Record the fixed eqmpment Refers to equlpment t.hat is
total figures in the row marked TOTAL #3. built into facilites, such as fime hoods and lab,

benches. :

NASF: Is the sum of all areas (in square feet)

on all floors of a building assxgned to, or

available to be assigned to, an occupant for

specific use, such as instruction or research.

NASF should be measured from the inside faces

of walls.

new construction: Refers to addlhons to an

existing building or construchon of a new

building.

planned project: Refers to a project that is
funded and scheduled but on which construction

has not vet begun.

repair/renovation: Refers to the fixing up of

facilites in deteriorated condition, capltal

improvements on facilities. conversion of -

o BEST COPY AVA“'ABLE S facilities, ete.
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Table for Item 6. Planned research facilities projects over $100,000 scheduled to begin in

your FY 1998 and FY 1999
REPAIR/RENOVATION over NEW CONSTRUCTION over
$100,000 scheduled to begin in $100,000 scheduled to begin in
your FY 1998 or FY 1999 your FY 1998 or FY 1999
Column 1 Column 2 Column 3 Column 4
Estimated Estimated
FIELD Expected Cost NASF Expected Cost NASF

Engineering

Physical Sciences

Earth, Atmospheric, and Ocean Sciences

Mathematics

Computer Sciences

Agricultural Sciences

Biological Sciences
Other than medical school

Biological Sciences
Medical school

Medical Sciences
Other than medical school

Medical Sciences
Medical school

Psychology

Social Sciences

Other Sciences, not elsewhere classified
List them:

TOTAL #1: ALL S&E FIELDS

TOTAL #2: CENTRAL CAMPUS INFRA-
STRUCTURE (Includes telecommunications,
electrical systems, plumbing systems,
steam and chilled water lines, hazardous
materials systems, etc.)

TOTAL#3: GRAND TOTAL
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DerFerrep CAPITAL PROJECTS

Item 7. Costs for repair/renovation and new construction of research space needed

but not funded

To complete Item 7, do the following:
L.

Read the definition in the “Tips” box to the right for
deferred project. According to this definition,
answer the question above the table on the facing

page.
Read the definition in the “Tips” box to the right for
institutional plan. Then,

= for deferred projects that are part of an
institutional plan, enter the estimated
completion costs (planning, site preparation,
construction, fixed equipment, non-fixed
equipment costing $1 million or more, building
infrastructure) in Columns 1 and 2 of the table
on the facing page; and

= for deferred projects that are not part of an
institutional plan, enter the estimated
completion costs in Columns 3 and 4.

Record the totals for these estimates in the row
marked TOTAL #1.

Near the bottom of the table, in the row marked
TOTAL #2, enter the estimated completion costs for
deferred capital projects to extend, repair, or
renovate central campus infrastructure—both
those that are, and those that are not, part of an
institutional plan.

Add the figures in the row marked TOTAL #1 to
those in the row marked TOTAL #2. Record the
total figures in the row marked TOTAL #3.

BEST COPY AVAILABLE
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"~ Use these definitions for bolded 1tems

. Or new construction project: whlch _eets allof”

Tips jor completing Item 7

If space is shared by S&E fields, prorate the
cost to reflect the proportion of uise by each
field. (For an example, see page 3. )

For help in classifying your programs, refer- to*
the Cross Reference chart on page 25.

building infrastructure: Includcs systems ;that
exist in the building and within five feet of the
building foundation, such as phimbing,

air exchange, and safety systems:

central campus mfrastructnre.; :
primarily to systems that exist between the
buildings of a campus (excluding the area.
within five feet of any individual: bulldmg
foundation) and to the nonarchitectural - :
elements of campus design (central:wiring for: -
telecommunications. systems, storage/dlsposal
facilities, electrical wiring between bmldmgs a
central heating and air. exchange;s
and sewers, roadways, walkway
systems, etc)

deferred project: Refers to a rep r/renovati

the following criteria:

* is necessary to meet your cun’ent S&E
research program commitments;"

* isnotscheduled for your FY 1998 orFY 1999
* does not have funding, and

* isneither for the purpose of developing new-
programs nor for expanding faculty beyond
what is required to fulfill current S&E
research program commitments.:

fixed equipment: Reéfers to equlpment that is
built into facilities, such as fume hoods and lab
benches.

institutional plan: Refers to an institution’s
approved plan, including goals, strategies, steps,
and budgets, for fulfilling the institution’s
mission during a specific time period.

new construction: Refers to additions to an
existing building or construction of 2 new
building.

repair/renovation: Refers to the fixing up of
facilities in deteriorated condition, capital
improvements on facilities. conversion of
taciiities, etc.
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Table for ltem 7. Costs for repair/renovation and new construction of research space
needed but not funded

Does your institution have any deferred projects for repair/renovation or new construction of your science and
engineering (S&E) research facilities?

]

Note: Ifyou cannot provide cost estimates, you may instead record estimated NASF for deferred projects (prorate if necessary).

Yes. Continue. No. Go to Item 8.

If you choose to do this and are recording NASF rather than dollars in the table below, check (* v') here:

Estimated cost for deferred projects needed for current S&E
research program commitments

Needs NOT INCLUDED in
an institutional plan

Needs INCLUDED in an
institutional plan

FIELD

Column 1

Column 2

Column 3

' Column 4

Repair/renovation
costs

New construction
costs

Repair/renovation
costs

'New construction
costs

Engineering

Physical Sciences

Earth, Atmospheric, and Ocean Sciences

Mathematics

Computer Sciences

Agricultural Sciences

Biological Sciences
Other than medical school

Biological Sciences
Medical school

Medical Sciences
Other than medical school

Medical Sciences
Medical school

Psychology

Social Sciences

Other Sciences, not elsewhere classified
List them:

TOTAL #1: ALL S&E FIELDS

TOTAL #2: CENTRAL CAMPUS INFRA-
STRUCTURE (See "Tips" box for definition.) -

JﬁTAL #3: GRAND TOTAL
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162




MiscELLANEOUS ITEMS

Item 8. Facilities for laboratory animals

To complete Item 8, answer the questions on the facing
page.

The following is a brief description of the four
recommended biosafety levels of Animal Biological
Safety, reprinted from Biosafety in Microbiological and
Biomedical Laboratories (see below).

Level 1 practices, safety equipment, and facilities are
appropriate for undergraduate and secondary
educational training and teaching laboratories, and for
other facilities in which work is done with defined and
characterized strains of viable microorganisms not
known to cause disease in healthy adult humans.

Level 2 practices, equipment, and facilities are
applicable to clinical, diagnostic, teaching and other
facilities in which work is done with the broad spectrum
of indigenous moderate-risk agents present in the
community and associated with human disease of

varying severity.

Level 3 practices, safety equipment, and facilities are
applicable to clinical, diagnostic, teaching, research, or
production facilities in which work is done with
indigenous or exotic agents with a potential for
respiratory transmission, and which may cause serious
and potentially lethal infection.

Level 4 practices, safety equipment, and facilities are
applicable for work with dangerous and exotic agents
which pose a high individual risk of life-threatening
disease, which may be transmitted via the aerosol route,
and for which there is no available vaccine or therapy.

Note: For a complete description of Animal Biological
Safety, reference the report, U.S. Department of Health
and Human Services. Public Health Service, Centers for
Disease Control and Prevention; and National Institutes
of Health. Biosafety in Microbiological and Biomedical
Laboratories, 3™ Edition, 1993. Washington D.C.; U.S.
Government Printing Office, 1993.

BEST COPY AVAILABLE

. @
S

Tips for completing Item 8

.....

3 Include as laboratory ammal facﬂmes both
departmental and central facilities that are sub_]cct
to govemment and state pohcres and regulations;

.. coricerning humane care and-use of laboratory.

. not subJect to government regulauons
contérmning humane ¢are and use of laboratory
animals; or »

v areas for treatment of anlmals that are .
) vetennary panents SRR T

and Classzf catzon
Manual, ) -

animal laborator) NASF ‘Reéfers to all ammal
laboratory space used excluswely for research ..
activities, such as bench spacc ammal productlon
colonies, holding rooms genn—free rooms surgrcal
facilities and recovery rooms s N :

total animal rescarch NASF Refers to the
combined amount of ammal laboratory and ammal
housing NASF. :
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MiscELLANEOUS ITEMS (conT.)

Item 8. Facilities for laboratory animals

1.

2.

O

Does your institution have facilities for laboratory animals?

D No. Go to Item 9 on the next page.
D Yes. Go to step 2.

Below;, fill in the amounts of your animal housing NASF and animal laboratory NASF. Add the two figures to

arrive at your total animal research NASF.

Animal housing NASF

+ Animal laboratory NASF

= Total animal research NASF

Fill in the amounts of your total animal research NASF that match the following four recommended biosafety

levels!:
Level 1 NASF
Level 2 NASF
Level 3 NASF
Level 4 NASF
Total : NASF

The totai-of the four levels above should equal your Total animal research NASF in 2. above.

Fill in the costs and amounts of NASF for animal facility improvements involving

= repair/renovation over $100,000 scheduled to begin in your FY 1998 or FY 1999
Cost NASF

= new construction over $100,000 scheduled to begin in your FY 1998 or FY 1999
Cost NASF

Note: Be sure to also include in your answer to Item 6 on page 19 any projects you list here as repair/renovation and/or new
construction projects on animal facilities.

'Reference the report, U.S. Department of Health and Human Services. Public Health Service, Centers for Disease Control and Prevention; and National
Institutes of Health. Biosafety in Microbiological and Biomedical Laboratories, 3* Edition, 1993. Washington, D.C.: U.S. Government Printing Office,
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MisCELLANEOUS ITEMS (conr.)

Item 9. Additional comments

This is an optional, open-ended question designed with two purposes in mind. It allows you to
= give us information which numerical data cannot capture, and

= help us identify new areas of concern relating to science and engineering (S&E) research facilities. Such
discoveries may, in future surveys, warrant further quantitative investigation.

To complete Item 9, write any additional comments you may have in the space below:

FICE Code | Institution Name

LRIC e 165




MisceLLANEOUS ITEMS (conr.)

Item 10. Feedback

We appreciate the time you have taken to fill out the 1998 survey.

How many person-hours were required to complete this form?

Return the survey by March 31, 1998, to: The Gallup Organization
Attention: Bernadine Karunaratne

One Church Street, Suite 900
Rockville, MD 20850




Cross RerereNce BETWEEN NSF FieLp CATEGORIES AND
THe NCES CurassiFicATION Or Acapemic DEPARTMENTS

Use this chart to identify the departments that are included within each of the science and engineering

(S&E) fields used in this survey.

ENGINEERING

101 Aerospace Engineering
14.02  Aerospace, aeronautical, and astronautical engineering

102 Agricultural Engineering
14.03  Agricultural engineering

103 Biomedical Engineering
14.05 Bioengineering and biomedical engineering

104 Chemical Engineering
03.0509 Wood sciences
14.07  Chemical engineering

105 Civil Engineering
04.02 Architecture
14.04  Architectural engineering
14.08 Civil engineering
14.14  Environmental health engineering

106 Electrical Engineering
14.09 Computer engineering
1410  Electrical, electronics, and communications engineering
14.1002 Microelectronic engineering

107 Engineering Science
14.12 Engineering physics
14.13 Engineering science

108 Industrial Engineering/Management Science
14.17  Industrial engineering
14.27 Systems engineering
30.06 Systems science

109 Mechanical Engineering
14.11 Engineering mechanics
14.19 Mechanical engineering

110 Metallurgical and Materials Engineering
14.06 Ceramic engineering
1418 Materials engineering
14.20 Metallurgical engineering
40.0701 Metallurgy

111 Mining Engineering
14.15 Geological engineering
1416  Geophysical engineering
14.21  Mining and mineral engineering

112 Nuclear Engineering
14.23  Nudear engineering

113 Petroleum Engineering
14.25 Petroleum engineering

114 Engineering, not elsewhere classified
14.01  Engineering, general
14.22  Naval architecture and marine engineering
14.24 Ocean engineering
14.28 Textile engineering
14.99 Engineering, other
19.09 Textiles and clothing (excluding 19.0902, Fashion
Design)
1 30.03 Engineering and other fields L,
(S . ool
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PHYSICAL SCIENCES

201 Astronomy
40.02  Astronomy
40.03  Astrophysics
40.09 Planetary science

202 Chemistry
40.05 Chemistry

203 Physics
40.08 Physics

204 Physical Sciences, not elsewhere classified
40.01 Physical sciences, general
40.0799 Miscellaneous physical sciences, other
40.099 Physical sciences, other

EARTH, ATMOSPHERIC, AND OCEAN SCIENCES

301 Atmospheric Sciences . .o
404 Atmospheric sciences and meteorology

302 Geosciences
40.06 Geological and related sciences
40.0703 Earth and planetary sciences

303 Ocean Sciences
26.0607 Marine/aquatic biology
40.0702 Oceanography

304 Earth, Atmospheric, and Ocean Sciences, N.E.C.

MATHEMATICS

402 Mathematics and Applied Mathematics
06.1302 Operations research (quantitative methods)
27.01  Mathematics, general
27.03 Applied mathematics
27.04 Pure mathematics
27.99 Mathematics, other
30.08 Mathematics and computer science

403 Statistics
27.02  Actuarial sciences
27.05  Statistics

COMPUTER SCIENCES

401 Computer Sciences
06.12 Management information systems
1 Computer and information sciences, general
30.09 Imaging science



E

AGRICULTURAL SCIENCES (SEE ALSO 102 AND 901)
501 Agricultural Sciences

02.01
02.02
02.03
02.04
02.05
02.99
03.01
03.03
03.05
03.06
03.99
31.04

Agricultural sciences, general
Animal sciences

Food sciences

Plant sciences

Soil sciences

Agricultural sciences, other
Renewable natural resources, general
Fishing and fisheries

Forestry and related sciences
Wildlife management

Renewable natural resources, other
Water resources

BIOLOGICAL SCIENCES

601

602

603

604

605

606

607

608

609

610

611

612

613

614

Q

Anatomy
18.0201 Clinical anatomy
26.0601 Anatomy

Biochemistry
18.0202 Clinical biochemistry
26.02 Biochemistry and biophysics

Biology
26.01  Biology, general
26.0604 Embryology

Biometry and epidemiology
18.2202 Epidemiology
26.0602 Biometrics and biostatistics

Biophysics

Botany
26.03 Botany (excluding 26.0302, Bacteriology; see 611)
Cell Biology

26.04 Cell and molecular biology

26.0606 Histology

Ecology
26.0603 Ecology

Entomology and Parasitology
26.0610 Parasitology
26.07102 Entomology

Genetics
26.0703 Genetics, human and animal

Microbiology, Immunology, and Virology
18.0203 Clinical microbiology

18.1002 Allergies and endomology
18.1009 Immunology

26.0302 Bacteriology

26.05 Microbiology

Nutrition

19.05 Food sciences and human nutrition
20.0108 Food and nutrition

26.0609 Nutritional sciences

Pathology

18.0204 Clinical pathology

18.1018 Pathology

26.0704 Pathology, hurgan and animal

Pharmacology

18.0206 Clinical toxicology

26.0612 Toxicology

26.0705 Pharmmacology, human and animal
4214  Psychopharmacology

RIC
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615 Physiology
18.0205 Physiology
26.0706 Physiology, human and animal

616 Zoology
26.0701 Zoology
26.0799 Zoology, other

617 Biosciences, not elsewhere classified

26.0699 Miscellaneous specialized areas, life sciences, other

26.99 Life sciences, other

MEDICAL SCIENCES (see also 103)

701 Anesthesiology
18.1003 Anesthesiology

702 Cardiology
703 Cancer Research/Oncology

704 Endocrinology
26.0605 Endocrinology

705 Gastroenterology

706 Hematology
18.08 Hematology

707 Neurology
18.1024 Neurology
26.0608 Neurosciences

708 Obstetrics and Gynecology ‘
18.1013 Obstetrics and gynecology

709 Ophthaimology
18.1014 Ophthalmology
18.12 Optometry

710 Otorhinolaryngology
18.1017 Otorhinolaryngology/otolaryngology

711 Pediatrics
18.1019 Pediatrics
20.0102 Child development

712 Preventive Medicine and Community Health
18.1007 Family practice
18.1022 Preventive medicine

713 Psychiatry
18.1023 Psychiatry
18.1106 Psychiatry/mental health

714 Pulmonary Disease

715 Radiology
18.1012 Nuciear medicine
18.1025 Radiology
26.0611 Radiobiology

716 Surgery
18.1004 Colon and rectal surgery
18.1011 Neurological surgery
18.1016 Orthopedic
18.1021 Plastic surgery
18.1026 Surgery
18.1027 Thoracic surgery

168
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717 Clinical Medicine, not elsewhere classified
18.0299 Basic clinical health sciences, other
18.1001 Medicine, general
18.1005 Dermatology
18.1008 Geriatrics
18.1010 Internal medicine
18.1020 Physical medicine and rehabilitation
18.1028 Urology
18.1099 Medicine, other
18.13  Osteopathic medicine
18.15 Podiatry
30.01 Biological and physical sciences

718 Dental Sciences
18.04  Dentistry
18.1015 Orthodontic surgery

719 Nursing

18.11 Nursing (excluding 18.1106, Psychiatry/mental health;

see 713)

720 Pharmaceutical Sciences
18.14 Phammacy

721 Veterinary Sciences
18.24  Veterinary medicine

722 Health Related, not elsewhere classified
17.0807 Occupational therapy
17.0813 Physical therapy
17.0899 Rehabilitation services, other
17.99  Allied health, other
18.07  Health sciences administration
18.09  Medical laboratory
18.22  Public health
18.99  Health sciences, other

723 Speech Pathology and Audiology
18.01  Audiology and speech pathology

PSYCHOLOGY
801 Psychology

13.08  School psychology (not including Educational

Psychology)
17.0801 Art therapy

42 Psychology (including Educational Psychology)

SOCIAL SCIENCES

901 Agricultural Economics
01.0102 Agricultural business and management
01.0103 Agricultural economics

902 Anthropology (Cultural and Social)
45.02  Anthropology
45.03  Archeology

903 Economics (except Agricultural)
06.05 Business Economics
45.06 Economics

904 Geography
45.07  Geography

905 History and philosophy of science

906 Linguistics
23.06 Linguistics
4212 Psycholinguistics

O
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907 Political Science
44.01  Public affairs, general
44.03 International public service
44.04  Public administration
44.05 Public policy studies
44.99  Public affairs, other
45.09 International affairs
45.10 Political science and govemment

908 Sociology
45,05 Demography
4511  Sociology

909 Sociology and Anthropology

910 Social Sciences, not elsewhere classified
04.03  City, community, and regional planning
05 Area and ethnic studies
06.06 Human resources development
06.15 Organizational behavior
31.03  Parks and recreational management
43.01  Crminal justice
44.02 Community services
44,07  Social work
45.01  Social sciences, general
45.04 Criminology
45.12  Urban studies
45.99  Social sciences, other
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Table E1-1. Amount of instructional and research space
by institution type: 1998

instructional instructional

and research and research Research

Number of space in all space in space in

Institution type and control institutions academic fields S&E fields S&E fields

NASF in mittions
Total 660 488 286 143
Doctorate-granting 378 416 261 136
Top 100 in research

EXPENAItUIES......ccccmarsvnassssrenensd 100 252 177 101
Other 278 164 84 35
Nondoctorate-granting..............eeeusueens 282 72 25 7
Public. 365 346 212 106
Doctorate-granting............eeessmeeeseed 213 303 196 102
Nondoctorate-granting........e..ueseses 151 43 16 5
Private 295 T4 74 37
Doctorate-granting...........eeeeeasnes ‘ 164 13 65 34
Nondoctorate-granting..........ccceseec ‘ 131 29 9 3

KEY: NASF = net assignable square feet.
S&E = science and engineering.

NOTE: Components may not add to totals due to rounding.

SOURCE: National Science Foundatior/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering
Research Fagilities at Colleges and Universities.
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Table E2-3. Adequacy of the amount of science and engineering research space by field
and institution control: 1988, 1990, 1992, 1994, 1996, and 1998

Field : Public Private
1988 | 1990 | 1992 | 1994 | 1996 | 1998 [| 1988 | 1990 | 1992 | 1994 | 1996 | 1998
Percent

Biological sciences—

inside medical school............ 56| 61 37| 39| 50 73t 31 | 34| 32| 4 68

outside medical school.......... 48| s4| 43| 46| 63| 7off 42| 25| 28| 30| 39| 57
Physical SCIENCES...........cccreeesrd as| 47| 43| 43] 60| e4ff 40| 20| 26 36| 51 63
T T 2| 31 36| 33| 47 s3ff 31 34| 28] 20| 40| 49
Social SCIENCES.......cvrrreemsurencass] 37 37 32 32 48 60 38 34 23 25 47 61
Mathematics...........cevreeeresseeees 27| 48| 3 32f 40| 48 21 21 7] 22 16] 40
Computer SCIENCES.........cucueunnnsd 45 49 31 38 49 57 50 40 24 3 35| 50
Earth, atmospheric, and

0CEAN SCIENCES...r.vverreerrrrene so] 46| 39| 34| 46 65| 23| 29 7] 31 6| 56
ENGINEEIING.... e rrrerrerrere si| s1| s2| 47| e2| e7l] so| 10| 28] 25| 46| 49
Agricultural SCIENCeS........rvvrueee so| 45| 38| 29| 53| s6ff 20 14 12 46| 33| 40
Medical sciences— :

inside medical school............. 55| 61 42| 48| 67 62ff 33| s6| 42| 40| 5] 73

outside medical school.......... 41 s0f 39 38| 59 arfl 38| 31 27| 39| st 74

NOTES: 1996 data are national estimates derived from samples representing the 560 largest research-performing U.S. colleges and universities;
1994 data represent 565 institutions; all previous years' data (1988, 1990, 1992) represent 525 institutions. In 1994, data from 1988,
1990, and 1992 were adjusted to match the analytic procedure used to calculate 1994 figures. In 1996, survey question categories
were worded slightly differently (see Table E2-1 notes).

SOURCE: National Science Foundation/Divison of Science Resources Studies, 1998 Survey of Scientific and Engineering Research Facilities
at Colleges and Universities.
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Table E2-5. Condition of science and engineering research space by field: 1988, 1990, 1992, 1994, 1996, and 1998

Field Requires major repair/renovation to be used effectively Requires rgplacementz
1988' | 1990' | 1992 | 1994 | 1906° | 1998‘ | 1992 | 1994 | 1996° | 1998*
Percent
Biological sciences—
outside medical SChOOL...........covuveremreriennrencnnes 15.5 14.0 12.5 14.2 17.8 19.6 28 50 53
inside medical SChOOL.........cvcuceeccnircrninnnne 1341 1321 125 133} 147] 141 14 1.8 20
Physical SCIENCES.......cccoverrurernerreserensessisensensenns 17.5 16.5 12.5 15.3 18.8 16.5 2.1 23 49
PSYCNOIOGY......cereerreeesessresnesnesnessesesmsersssssnsasnns 123 116 90| 11.1] 123] 163 1.0 20 22
Social sciences.... SRR 10.8 9.8 12.2 9.0 13.1 14.5 1.2 1.9 1.5
MathematiCs.........coeeerreeeescemmseeseeseessemmmesmsasmessnnns 5.8 76 3.0 4.1 99| 115 1.8 13 29
Computer SCIENCES..........cccvcernverrereesesseresvnssnnns 16.2 8.1 6.0 47 75| 108 1.0 12 5.0
Earth, atmospheric, and ocean sciences 147 148 95 130 191 175 24 6.0 8.0
ENGINELING. ......reeeeerresesssssssssssssessssesersns ] 139 145| 108| 121| 179 149 24| 28 39
Agricultural SCIENCES...........covvvenenermveessasrrnesnnncs 20| 220] 185] 136 235| 238 77 8.8 6.5
Medical sciences—
outside medical SChOOL..........cccoovvmrevercereennnes 14.6 17.0 13.8 11.8 206 20.9 34 4.7 44
inside medical SChOOL........veoveeereeceecmrerereseveenne 16.6 134 12.6 13.5 19.7 19.9 2.0 33 20

! The data for 1988 and 1990 in this category include space requiring replacement.

2 This category was first used in the 1992 survey.

%1996 survey response categories changed to: suitable for the most scientifically competitive research; effective for most levels of research,
but may need limited repair/renovation; and requires major renovation or replacement to be used effectively.

* 1998 survey response categories changed to: suitable for the most scientifically competitive research; effective for most levels of research,
but may need limited repair/renovation; requires major renovation to be used effectively; and requires replacement.

NOTES: Components may not add to totals due to rounding. All 1998 data are national estimates derived from samples representing the
660 largest research-performing U.S. colleges and universities; 1996 data are national estimates derived from samples representing
the 560 largest research-performing U.S. colleges and universities; 1994 data represent 565 institutions; all previous years’
data (1988, 1990, 1992) represent 525 institutions. In 1994, data from 1988, 1990, and 1992 were adjusted to match the analytic
procedure used to calculate 1994 figures.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Scientific and Engineering Research Facilities
at Colleges and Universities.
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Table E3-1. Number of research-performing institutions starting projects to construct science and
engineering research facilities by institution type and control: 1986-99

{scheduled)

Institution type and control 1986-87 1988-89 1990-91 1992-93 1994-95 1996-97 1998-99
T T — 192 227 191 184 164 197 202
Doctorate-granting.................. 135 154 165 144 132 143 143

Top 100 in research

expenditures................ 72 71 81 81 75 68 64
Other 64 83 84 63 57 75 79
Nondoctorate-granting............ 57 73 27 39 32 54 59
Public - . 140 158 136 133 115 134 139
Doctorate-granting............. 103 106 116 108 97 101 107
Nondoctorate-granting....... 37 52 20 30 19 34 32
o117 (- 52 68 55 51 49 63 63
Doctorate-granting............. 32 48 49 42 35 42 36
Nondoctorate-granting....... 19 21 7 10 14 21 .2

NOTE: Components may not add to totals due to rounding. All 1998 data are national estimates derived from samples representing the
660 largest research-performing U.S. colleges and universities; 1996 data represent 560 institutions, 1994 data represent
565 institutions, and all data prior to 1994 (1988, 1990, 1992) represent 525 institutions. Findings are limited to projects with
estimated tota! costs at completion of $100,000 or more for research space. Estimates are prorated to reflect research
components only.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research
Facilities at Colleges and Universities.
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Table E3-3

. Number of institutions starting projects to construct science and

engineering research facilities by field: 1986-99

{scheduled)
Field 1986-87 198889 1990-91 1992-93 1994-95 1996-97 1998-99
L —— 192 227 191 184 164 197 202
Biological sciences—
inside medical schoos.............. 20 26 4 26 12 18 29
outside medical schools............ 43 87 57 49 42 73 67
~ Physical sciences..................ooeeeees 4 67 50 44 49 59 75
PSYchology.......ccvcverrrmreermresrenins 21 1 29 8 8 19 25
Social SCIENCES......cveseemrerreereaeenne 19 13 -* 10 15 19 17
Mathematics.........ceveruvesrmeererennns 3 5 13 5 2 19
Computer sciences............oucveunne 28 21 20 13 15 12
Earth, atmospheric, and
0CEaN SCIENCES......ovmrerrmrereseases 28 17 42 26 15 40 31
ENgineening..........ccvveueeereurencssunnes 79 252 48 49 44 33 42
Agricultural sciences...............c..... 36 32 28 32 25 30 21
Medical sciences—
inside medical schools.............. 42 35 62 4 31 42 26
outside medical schools............ 18 14 33 25 14 25 30
Other SCIENCES.......ccvvevveeeccsecsesnenns 14 13 22 13 17 15 15

* Psychology and the social sciences were not differentiated in the questionnaire item for the 1980-91 period.

NOTE:  Components may not add to totals due to rounding. All 1998 data are national estimates derived from samples representing
the 660 largest research-performing U.S. colleges and universities; 1996 data represent 560 institutions, 1994 data represent
565 institutions, and all data prior to 1994 (1988, 1990, 1992) represent 525 institutions. Findings are limited to projects with
estimated total costs at completion of $100,000 or more for research space. Estimates are prorated to reflect research

components only.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research
Facilities at Colleges and Universities.
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Table E4-1. Number of institutions starting projects to repair/renovate science and

engineering research facilities by institution type and control: 1986-99

(scheduled)

Institution type and control 1986-87 1988-89 1990-91 1992-93 1994-95 1996-97 1998-99
Total 288 . 248 244 252 252 343 304
Doctorate-granting..............c.erereens 224 204 212 196 194 252 236

Top 100 in research

expenditures.......ooeeoveererencnnd] 96 85 91 90 88 92 85
Other... 128 119 121 106 106 160 151
Nondoctorate-granting.............ee..... 64 44 32 56 59 91 68
Public 210 164 155 137 149 203 200
Doctorate-granting............c....... 163 133 137 112 116 158 160
Nondoctorate-granting..............| 47 31 17 25 33 45 -40
Private 78 84 89 115 103 140 105
Doctorate-granting............cevse 61 71 75 84 7 94 77
Nondoctorate-granting.............., 17 14 15 31 25 46 28

NOTE: Components may not add to totals due to rounding. All 1998 data are national estimates derived from samples representing the
660 largest research-performing U.S. colleges and universities; 1996 data represent 560 institutions, 1994 data represent
565 institutions, and all data prior to 1994 (1988, 1990, 1992) represent 525 institutions. Findings are limited to projects with
estimated total costs at completion of $100,000 or more for research space. Estimates are prorated to reflect research components
only.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research
Facilities at Colleges and Universities.
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Table E4-3. Number of institutions starting projects to repait/renovate science and

engineering research facilities, by field: 1986-99

{scheduled)
Field 1986-87 1988-89 1990-91 1992-93 1994-95 1996-97 1998-99
Total....ocere e 288 248 244 252 252 343 304
Biological sciences—
outside medical schoos........... 112 121 96 104 113 163 118
inside medical schools.............. 44 44 59 53 57 69 43
Physical sciences.............cevererenne 98 104 98 104 118 168 119
Psychology.........couereeereesnrenessennsed 35 20 44 18 22 36 50
Social SCIENCeS......c.ocevmeremremrenenas 29 17 - 20 3 51 60
Mathematics..........co.evueremreerenennnnes 25 26 12 6 14 14 14
Computer SCIENCes.........ccveeremneane 49 16 29 20 25 24 46
Earth, atmospheric, and
0CeaN SCIENCES......ccovmermrerenenec 40 26 37 38 33 43 44
Engineering 118 106 71 85 86 100 81
Agricultural SCIEnCes................. " 24 25 21 31 27 21
Medical sciences—
outside medical schools............ 28 32 41 36 39 73 66
inside medical schools.............. 75 70 92 74 66 53 44
Other SCIENCES......ccvvervrerrcrerernenn. 17 17 23 8 8 28 18

* Psychology and the social sciences were not differentiated in the questionnaire for the 1980-91 period.

NOTE: Components may not add to totals due to rounding. All 1998 data are national estimates derived from samples representing the
660 largest research-performing U.S. colleges and universities; 1996 data represent 560 institutions, 1994 data represent

565 institutions, and all data prior to 1994 (1988, 1990, 1992) represent 525 institutions. Findings are limited to projects with
estimated total costs at completion of $100,000 or prior to 1994 (1988, 1990, 1992) represent 525 institutions. Findings are limited
to projects with estimated total costs at completion of $100,000 or more for research space. Estimates are prorated to reflect

research components only.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research Facilities
at Colleges and Universities.
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Table E4-5. Number of research institutions and estimated total project completion cost of all
repair/renovation projects between $5,000 and $100,000 for science and engineering
research facilities by institution type and control: 1996 and 1997

Estimated total
Institution type and control Number of institutions completion cost
In'millions of current dollars

Totak...eeeeeeeeeerrene 384 207.9
Doctorate-granting - . 272 194.8
Top 100 in research expenditures............... 86 124.8
OthEN....eeee s sssesessesseenes 186 70.0
Nondoctorate-granting 112 13.1
Public........coeeeeuue 224 132.4
Doctorate-graniing...............ceeeereeseeneensennnes] 164 123.4
Nondoctorate-granting 60 9.0
PrVAte.......coeeeceecereneeeeeeeseeennns 160 75.6
Doctorate-granting. e eemeeivenensenesnes 108 71.4
Nondoctorate-granting 52 41

NOTE: Components may not add to totals due to rounding. Project costs reflect research component only.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and
Engineering Research Facilities at Colleges and Universities.
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Table E5-1. Amount of funds for science and engineering research facility construction projects,

by institution type, and source of funds: 1986-97

Govemments
Year of project start All State/ Private | Instituional | Tax-exempt§ Other Other
and type of institution sources Federal local donations funds bonds debt SOurces
In miflions of current dollars :
1986 or 1987:

LI 1 2,050.6 145.4 779.1 487.5 289.8 3131 3.1 31.9
Doctorate-granting............. 1,887.7 129.9 690.4 462.5 289.2 280.1 3.1 31.9
Nondoctorate-granting....... 162.9 15.5 88.7 251 0.6 33.1 0.0 0.0

1988 or 1989:

LI | R 2,464.5 352.0 890.7 459.2 3438 320.2 95.9 0.8
Doctorate-granting............. 2,315.0 339.0 8073 4117 338.3 320.2 95.9 0.8
Nondoctorate-granting....... 149.5 13.0 834 475 56 0.0 00 0.0

1990 or 1991:

Total..o e eenenenesd 2,975.6 476.3 956.6 352.6 394.1 7215 35.4 33.1
Doctorate-granting............ 2,847.3 465.5 947.9 348.0 390.3 627.0 35.4 33:1:
Nondoctorate-granting....... 1284 10.8 87 46 38 100.5 0.0 0.0

1992 or 1993:

Total 2,810.8 459.3 968.0 301.0 3743 620.3 39.0 50.0
Doctorate-granting............. 2,720.0 452.0 893.0 297.0 3740 616.0 39.0 48.0
Nondoctorate-granting....... 91.8 73 75.0 4.0 03 43 00| . 20

1994 or 1995:

Lo T 2,767.6 206.5 1,180.8 360.0 4420 426.1 145.7 6.5
Doctorate-granting............ - 2,436.9 201.2 890.4 3440 4375 4116 145.7 6.5
Nondoctorate-granting.......| 330.6 5.2 290.5 . 160 44 145 0.0 0.0

1996 or 1997 . : , :

Total 31103 2709 966.6 596.6 593.1 553.0 106.6 235
Doctorate-granting............. 2,8432 268.3 880.6 5178 . 5929 488.1 73.2 223
Nondoctorate-granting....... 267.1 25 86.0 78.8 - 02 65.0 33.4 1.2

NOTE: Components may not add to totals due to rounding. All 1998 data are national estimates derived from samples representing the
660 largest research-performing U.S. colleges and universities; 1996 data répresent 560 institutions, 1994 data represent
565 institutions, and all data prior to 1994 (1988, 1990, 1992) represent 525 institutions. Findings are limited to projects with
estimated total costs at completion of more than $100,000 for research-related space. Estimates are prorated to reflect research
components only. Dollar amounts are reported in current dollars, unadjusted for inflation. See table A-5 in the Technical Notes
for the inflation adjustment used in chapter 5 of this repont.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research Facilities
at Colleges and Universities. h
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Table E5-2. Trends in the sources of funding for the construction of research

facilities at public institutions: 1986-97

Govemments
Year of project start All State/ Private | Institutional | Tax-exempt| Other Other
and type of institution sources Federal local donations funds bonds debt sources
In millions of current dollars
1986 or 1987:

Total...ooee e 1,354.8 403 7545 259.1 109.2 189.5 24 0.2
Doctorate-granting............. 1,220.4 314 665.9 2386 109.2 173.1 24 0.2
Nondoctorate-granting....... 1344 8.9 88.5 206 0.0 16.4 0.0 0.0

1988 or 1989:

Total....eeeeeeene e 1,727.0 2743 83841 192.9 256.3 154.5 8.1 06
Docforate-granting............, 1,625.6 268.3 755.0 184.8 252.4 154.6 8.1 0.6
Nondoctorate-granting....... 101.4 6.0 834 8.1 39 0.0 0.0 0.0

1990 or 1991:

L L 2,020.0 388.1 809.4 139.1 270.2 398.6 78 6.9
Doctorate-granting 1,906.4 382.3 800.7 139.1 270.2 299.4 78 6.9
Nondoctorate-granting....... 137 58 8.7 0.0 0.0 99.2 0.0 0.0

1992 or 1993: A

Total....oee e cereresseseeneaens 20164 325.8 929.8 152.5 198.3 390.5 16.2 33
Doctorate-granting............. | 1,929.9 320.1 854.4 152.5 198.1 386.9 16.2 17
Nondoctorate-granting....... 86.4 57 75.4 0.0 0.2 36 0.0 16

1994 or 1995:

L 1,872.3 1154 1,164.6 123.9 142.4 306.1 135 6.5
Doctorate-granting 1,578.1 1125 874.0 123.9 141.6 306.1 135 6.5
Nondoctorate-granting....... 294.2 3.0 290.5 0.0 0.8 -0.0 0.0 0.0

1996 or 1997 '

Total....coee e reereressessneeseeseees 1,988.7 2010 940.2 267.3 2493 259.7 544 16.9
Doctorate-granting............. 1,8127 198.4 863.2 262.0 2493 203.1 210 15.7
Nondoctorate-granting....... 176.0 25 77.0 53 0.0 56.6 334 12

NOTE: Components may not add to totals due to rounding. All 1998 data are national estimates derived from samples representing the
660 largest research-performing U.S. colleges and universities; 1996 data represent 560 institutions, 1994 data represent
565 institutions, and all data prior to 1994 (1988, 1990, 1992) represent 525 institutions. Findings are limited to projects with
estimated total costs at completion of more than $100,000 for research-related space. Estimates are prorated to reflect research
components only. Dollar amounts are reported in current dollars, unadjusted for inflation. See table A-5 in the Technical Notes
for the inflation adjustment used in chapter 5 of this report. )

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research Facilities
at Colleges and Universities.
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Table E5-3. Trends in the sources of funding for the construction of research

facilities at private institutions: 1986-97

Govemments
Year of project start Al State/ Private | Institutional | Tax-exempt| Other Other
and type of institution sources | Federal local donations | funds bonds debt sources
. In millions of current dollars
1986 or 1987

Total . 695.8 105.1 246 228.4 180.6 1236 0.7 317
Doctorate-granting............. 667.3 98.5 245 2239 180.0 107.0 0.7 317
Nondoctorate-granting....... 285 6.6 0.2 45 06 16.7 0.0 0.0

1988 or 1989:

L1117 737.5 7 523 266.3 875 165.7 87.8 0.2
Doctorate-granting............ 689.4 707 523 226.9 85.9 165.6 87.8 0.2
Nondoctorate-granting....... 48.1 70 0.0 39.4 17 0.0 0.0 0.0

1990 or 1991:

Total - 955.6 88.2 147.2 2135 123.9 3289 276 262
Doctorate-granting............. 940.9 83.2 1472 208.9 120.1 3276 275 262
Nondoctorate-granting....... 147 5.0 0.0 46 38 13 0.0 00

1992 or 1993:

Total . 7955 1335 388 148.5 176.1 2296 227 46.4
Doctorate-granting............. 789.7 132.2 388 144.6 175.8 2293 227 46.4
Nondoctorate-granting....... 58 13 0.0 39 0.3 03 0.0 0.0

1994 or 1995: :

Total 895.2 910 16.3 236.1 299.5 120.0 132.2 0.0
Doctorate-granting............. - 8588 88.8 16.3 220.1 295.9 1055 132.2 0.0
Nondoctorate-granting....... 36.3 22 0.0 16.0 36 145 0.0 0.0

1996 or 1997 :

Total....... - 1,121.6 699 | 26.4 329.4 343.8 2934 52.2 6.6
Doctorate-granting............. 1,0305| @ 699 174 255.9 3436 285.0 52.2 6.6
Nondoctorate-granting....... 91.1 0.0 90| 735 0.2 8.4 0.0 0.0

NOTE:  Components may not add to totals due to rounding. All 1998 data are national estimates derived from samples representing the

660 largest research-performing U.S. colleges and universities; 1996 data represent 560 institutions, 1994 data represent

565 institutions, and all data prior to 1994 (1988, 1990, 1992) represent 525 institutions. Findings are limited to projects with
estimated total costs at completion of more than $100,000 for research-related space. Estimates are prorated to reflect research
components only. Dollar amounts are reported in current dolfars, unadjusted for inflation. See table A-5 in the Technical Notes

for the inflation adjustment used in chapter 5 of this report.

SOURCE: Nationa! Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research Facilities

at Colleges and Universities. :
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Table E5-4. Trends in the sources of funding for the repair/renovation of science and

engineering research facilities: 1986-97

Govemments
Year of project start All State/ Private | Institutional | Tax-exempt| Other Other
and type of institution sources | Federal local donations funds bonds debt sources
In millions of current dollars
1986 or 1987:

Total.. e 837.9 273 233.1 101.0 328.0 137.6 38 74
Doctorate-granting............ 7927 ° 235 201.7 99.3 3252 1322 38 74
| Nondoctorate-granting....... 452 37 314 16 30 54 0.0 0.0
1988 or 1989

L1 RO 1,009.5 61.1 233.8 52.1 570.8 69.9 15.9 52
Doctorate-granting............ 979.2 55.9 226.6 421 563.6 69.8 15.9 .~ 52

A Nondoctorate-granting....... 30.3 5.1 71 10.0 7.2 0.0 0.0 0.0

1990 or 1991:

5 Total....cceeeeeeeeee e 825.7 49.0 2430 100.6 355.4 66.4 8.0 32

: Doctorate-granting............ 794.1 48.3 227.3 97.5 346.7 63.2 8.0 3.2

' Nondoctorate-granting....... 316 0.7 15.8 3.2 8.7 33 0.0 0.0

| 1992 or 1993:

Total 835.4 56.2 2524 73.0 332.0 81.0 27.0 16.2

i Doctorate-granting............ 803.0 47.0 2440 66.0 325.0 79.0 270 16.2

: Nondoctorate-granting....... 324 9.2 8.4 7.0 7.0 20 0.0 0.0
1994 or 1995:

Total . 1,058.1 110.7 265.5 110.7 4327 50.4 78.6 93
Doctorate-granting............. 981.3 101.9 233.0 93.7 4232 438 76.3 9.3
Nondoctorate-granting....... 768 8.8 326 170 9.5 6.6 24 0.0

1996 or 1997

L 1,324.5 120.8 338.1| . 1406 578.6 84.6 35.7 26.1
‘ Doctorate-granting............, 1,142.2 96.1 273.2 86.8 568.0 56.3 35.7 26.1
Nondoctorate-granting....... 182.3 247 64.9 . 538 10.6 283 0.0 0.0

NOTE:  Components may not add to totals due to rounding. All 1998 data are national estimates derived from samples representing the
660 largest research-performing U.S. colleges and universities; 1996 data represent 560 institutions, 1994 data represent
565 institutions, and all data prior to 1994 (1988, 1990, 1992) represent 525 institutions. Findings are limited to projects with
_ estimated total costs at completion of more than $100,000 for research-related space. Estimates are prorated to reflect research
components only. Dollar amounts are reported in current dollars, unadjusted for inflation. See table A-5 in the Technical Notes
: for the inflation adjustment used in chapter 5 of this report.

SOURCE: National Science Foundatior/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research Facilities
at Colleges and Universities.
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Table E5-5. Trends in the sources of funding for the repair/renovation of research

facilities at public institutions: 1986-97

Govemments
Year of project start All State/ Private | Institutional | Tax-exempt| Other Other
and type of institution sources | Federal local donations | funds bonds debt sources
In millions of current dollars
1986 or 1987:

Total......ooeeeeeeeemieemeein s 435.9 13.2 226.6 150 155.1 255 03 0.2
Doctorate-granting............. 399.3 10.9 195.1 143 1534 25.0 0.3 0.2
Nondoctorate-granting....... 36.6 22 314 06 18 0.5 0.0 0.0

1988 or 1989: .

| T 698.5 314 229.3 220 403.5 6.6 49 0.0
Doctorate-granting............. - 6739 26.5 222.1 139 399.8 6.5 49 LY
Nondoctorate-granting....... 246 49 7.1 8.1 36 0.0 0.0 --0.0:

1990 or 1991:

Total......o e 449.3 246 2335 438 134.6 121 0.0 06
Doctorate-granting............. 4313 239 2178 438 133.1 12.1 0.0 o IR
Nondoctorate-granting....... 18.0 0.7 15.8 0.0 1.5 0.0 0.0 0.0

1992 or 1993:

Total......oee s 520.4 343 237.1 249 154.4 55.9 1.6 1.9
Doctorate-granting............] 507.9 31.1 2285 249 153.8 55.9 1.6 1.9
Nondoctorate-granting....... 124 32 8.6 0.0 0.6 0.0 ool .. 00

1994 or 1995:

Total.......ceeeeiinnene 495.8 389 254 4 16.0 160.8 18.3 0.9 6.5
Doctorate-granting............. 4499 31.8 2223 15.7 154.4 183 0.9 6.5
Nondoctorate-granting....... 45.9 7.1 32.1|. 0.2 6.5 00 0.0 0.0

1996 or 1997 | : - :

Total......oceeeceireeerrerinenanend 669.6 724 328.3 38.3 1796 251 0.3 257 .
Doctorate-granting............. 580.5 58.2 2634 36.8 175.6 206 0.3 257
Nondoctorate-granting....... 89.1}. 14.2 64.9 1.5 40 46 0.0 0.0

NOTE:  Components may not add to totals due to rounding. All 1998 data are national estimates derived from samples representing the
'660 largest research-performing U.S. colleges and universities; 1996 data represent 560 institutions, 1994 data represent
565 institutions, and all data prior to 1994 (1988, 1990, 1992) represent 525 institutions. Findings are limited to projects with
estimated total costs at completion of more than $100,000 for research-related space. Estimates are prorated to reflect research
components only. Dollar amounts are reported in current dollars, unadjusted for inflation. See table A-5 in the Technical Notes
for the inflation adjustment used in chapter 5 of this report. :

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research Facilities
at Colleges and Universities. ‘
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Table E5-6. Trends in the sources of funding for the repair/renovation of science and
engineering research facilities at private institutions: 1986-97

Govemments
Year of project start Al State/ Private | Institutional | Tax-exempt| Other Other
and type of institution sources Federal local donations funds bonds debt sources
In millions of current dollars
1986 or 1987. .

Total - 402.0 14.1 6.5 86.0 1729 1121 35 7.2
Doctorate-granting............. 393.4 126 6.6 85.0 171.8 107.2 35 72
Nondoctorate-granting....... 8.6 1.5 0.0 1.0 1.2 49 0.0 0.0

1988 or 1989:

Total. s 311.0 297 45 30.1 167.3 63.3 11.0 5.2
Doctorate-granting............. 305.3 294 45 28.2 163.8 63.3 110 52
Nondoctorate-granting....... 5.7 02} 0.0 1.9 36 0.0 0.0 0.0

1990 or 1991:

Total e 376.4 244 95 56.8 2208 54.3 8.0 26
Doctorate-granting............. 362.8 244 |- 9.5 537 2136 51.1 80 26
Nondoctorate-granting....... 136 0.0 0.0 3.2 7.2 33 0.0 0.0

1992 or 1993:

Total 3146 218 15.0 475 176.3 245 *25.2 43

Doctorate-granting............. 2947 16.0 15.0 40.7 170.5 229 252 42
Nondoctorate-granting....... 19.9 .58 0.0 6.8 58 16.] - 0.0 0.1
1994 or 1995:

Total...eeeeee et 562.3 718 1.2 94.8 2719 322 777 28
Doctorate-granting............. 531.4 70.1 10.7 78.0 - 268.8 25.6 754 28
Nondoctorate-granting....... 30.8 16 0.5 16.8 3.0 6.6 24 0.0

1996 or 1997

Total...e et e 654.9 484 9.8 102.4 399.0 59.5 35.4 0.4
Doctorate-granting............. 561.7 37.9 98 50.1 3924 35.7 354 0.4
Nondoctorate-granting....... 93.2 10.5 0.0 523 6.6 27 0.0 0.0

NOTE:  Components may not add to totals due to rounding. All 1998 data are national estimates derived from samples representing the

'660 largest research-performing U.S. colleges and universities; 1996 data represent 560 institutions, 1994 data represent

565 institutions, and all data prior to 1994 (1988, 1990, 1992) represent 525 institutions. Findings are limited to projects with
estimated total costs at completion of more than $100,000 for research-related space. Estimates are prorated to reflect research
components only. Dollar amounts are reported in current dollars, unadjusted for inflation. See table A-5 in the Technical Notes
for the inflation adjustment used in chapter 5 of this report. )

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research Facilities
at Colleges and Universities.
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Table E6-1. Percentage of institutions with deferred capital projects to construct or repair/

renovate science and engineering (S&E) research facilities by institution type,
project type, and whether the project was included in institutional plans: 1998

Included in institutional plans

Not included in institutional plans

To repair/ To repair/

To construct renovate To construct renovate
To construct new S&E | existing S&E | Toconstruct | new S&E | existing S&E

or repair/ research research or repair/ research research

Institution type renovate facilities facilities renovate facilities facilities
Tttt 48 31 34 24 10 21
Doctorate-granting.............ccoceeecreeecnnens 57 37 41 30 1 28

Top 100 in research
expenditures.............c.coveeeeenne 68 51 61 28 17 26

Ot ... 53 33| . 34 31 8 28
Nondoctorate-granting.............cccceevenee 35 22 24 16 9 12
Public 56 39 4 24 13 19
Doctorate-granting............c.ccceenne. 67 484. =- - - 50 29 14 26
Nondoctorate-granting 41 26 29 17 12 9
Private 37 21 25 25 6 23
Doctorate-granting...............cccveuuecd 4 24 30 32 6 30
Nondoctorate-granting.................... 29 18 19 15 6 15

SOURCE: National Science Foundation/Division of Sclence Resources Studies, 1998 Survey of Scientific and Engineering Research
Facilities at Colleges and Universities.
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Table E6-2. Estimated cost of deferred capital projects to construct or repair/renovate science and

engineering (S&E) research facilities by institution type, project type and whether

the project was included in institutional plans: 1998

Included in institutional plans Not included in institutional plans
To repair/ To repair/
To construct renovate To construct renovate
new S&E existing new S&E existing
research S&E research research S&E research
Institution type facilities facilities facilities facilities Total
In millions of current dollars
] -1 U 5,856.7 2,834.2 1,142.2 1,547.8 11,380.9
Doctorate-granting 5,404.6 2,545.9 1,118.1 1,486.6 10,555.2
Top 100 in research .
expenditures..........ooeeeinennnsd 3,685.2 1,7136 730.6 1,024.8 7,154.2
0] 1-7 ST 1,719.3 8323 387.5 461.8 3,400.9
Nondoctorate-granting...........c..coecoveen.. 452.1 288.3 240 61.1 825.5
- Public.................. 5,049.4 2,238.0 940.0 1,107.0 9,334.4
Doctorate-granting.............oecoeeeened 4,729.5 2,082.0 921.3 1,089.2 8,822.0
Nondoctorate-granting.................... 319.9 156.0 18.7 178 512.4
Private........occveemremeeesinenns 807.3 596.1 202.2 4408 2,046.4
Doctorate-granting............ccocenne.. 675.1 463.8 196.8 397.5 1,733.2
o Nondoctorate-granting.................... 132.2 132.3 53 433 313.1
NOTE: Components may not add to totals due to rounding.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering
Research Facilities at Colleges and Universities.
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Table E6-3. Number of institutions with deferred capital projects to construct or repair/

renovate science and engineering (S&E) research facilities by field, project

type and whether the project was included in institutional plans: 1998

Included in institutional plans Not included in institutional plans
To repair/ To repair/
To construct renovate To construct renovate
new S&E existing S&E new S&E existing S&E
research research research research
Field facilities facilities facilities facilities
Biological sciences
inside medical schools................... 10 23 5 17
outside medical schools................. 81 128 25 60
Physical sciences 103 122 26 58
Psychology..........cocvvrieerneenininnnncd 29 62 8 33
Social SCIenCes..........ccveremremresscenns 25 65 1 45
Mathematics........o.ooorererervercrnmnercreenod _ 22 53 10 38
Computer SCIENCES.........ovusererrerersenses] 29 48 12 44
Earth, atmospheric, and
0CEaN SCIBNCES........corveeererrsrnrennns] 30 60 15 24
Engineering.. 58 90 1 43
Agricultural SCGIENces...........uuuusuennn. 28 39 15 24 =T
Medical sciences
inside medical schools................... 18 32 8 13
outside medical schools................. 25 57 14 25
Other sciences. 13 19 5 17

SOQURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and
Engineering Research Facilities at Colleges and Universities.
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Table E6-4. The cost of deferred capital projects to construct or repair/renovate science and engineering

(S&E) research facilities by field and whether the project was included in institutional plans: 1998

Included in institutional plans Not included in institutional plans
To repair/ To repair/
To construct renovate To construct renovate
new S&E existing S&E new S&E existing S&E
research research research research
Field facilities facilities facilities facilities Total
Total 5856.7 2,834.2 1,142.2 1,547.8 11,380.8
Biological sciences—
inside medical schools................... 266.6 159.8 402 739, 540.4
outside medical schoots................. 967.3 504.7 272.6 348.0 2,0925
Physical SCIENCes..........ovwerereereererreres 1,339.4 596.5 2122 304.7 24527
Psychology i07.4 714 30.3 334 2425
Social SCIENCES........vvrevrreerereseresersans 136.0 110.0 44.1 66.9 357.0
Mathematics.................. 8271 75.0 5.0 19.4 182.2
COMPULET SCIENCES.....reerr e 198.2 255 382 34.7 296.6
Earth, atmospheric, and
0C8AN SCIENCES.......evreereerrressresseeons] 326.8 105.6 70.6 41.8 544.9
ENgINeenng...........coceeeecueemeemseaennnnns 877.7 556.2 166.3 1442 1,744.4
Agricultural SCiEnces...........coocevrernnenn. ... 420 164.6 64.3 . 170 767.8
Medical sciences—
inside medical schools................... 688.9 273.9 108.6 184.2 1,255.6
outside medical schools................. 332.8 129.0 713 173.5 706.7
Other sciences.................... .. 101.8 62.0 18.4 6.2 188.4
NOTE: Components may not add to totais due to rounding.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research
Facilities at Colleges and Universities.
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Table E7-1. Total number of Historically Black Colleges and
Universities (HBCUs) by type and control: 1998

Institution type and control Original group’

Number of research-performing HBCUs........... 29
o] o1 1 ST 2
Doctorate-granting............coocenuersnrennnenns 10
Nondoctorate-granting...............eersereeens N
PrIVALE.......cotrtimmtrmm st s rss s ssntsasssnse 7
Doctorate-granting............c.cevue- 5
Nondoctorate-granting 2

' The original group consists of the 29 HBCUS also surveyed in 1986, 1988, 1990,
1992, 1994, and 1996.

2 The expanded group consists of the 57 research-performing HBCUs surveyed in 1998.

NOTE:  Components may not add to totals due to rounding.

SOURCE: National Science Foundation/Division,of Science Resources Studies,
1998 Survey of Scientific and Engineering Research Facilities at Colleges
and Universities.

213 231



,,,,,

Table E7-2. Amount of instructional and research space in Historically

Black Colleges and Universities (HBCUs): 1998

Type of space Original group' Expanded group’
NASF in millions
Total instructional and research space—
Al fIRldS.........eevveerene e sesses s e 14 18
Instructional and research space—
S&E fields eeverestueea sttt sntane 7 9
Research space—S&E fields. 2 2

' The original group consists of the 29 HBCUs also surveyed in 1986, 1988, 1990, 1992,
1994, and 1996.

2The expanded group consists of the 57 research-performing HBCUs surveyed in 1998.

KEY:  NASF = net assignable square feet.
S&E = science and engineering.

NOTE:  Components may not add to totals due to rounding.

SOURCE: Nationa! Science Foundation/Division of Science Resources Studies, 1998 Survey
of Scientific and Engineering Research Facilities at Colleges and Universities.

214

232



Table E7-3. Total amount of science and engineering (S&E) research space in the 29 original* Historically
Black Colleges and Universities (HBCUs) by field: 1988, 1990, 1992, 1994, 1996, and 1998
Total NASF in S&E fields Total research NASF in S&E fields

Field 1988 | 1990 | 1992 | 1994 | 1996 | 1998 |{ 1988 | 1990 | 1992 | 1994 | 1996 | 1998
Number of research- "
performing HBCUs.........................] 29 29 29 28 29 29 29 29 29 28 29 29
NASF in thousands
Total... ettt tesa ettt eranes 6,077 6,175| 6,576 | 6,084 | 6,755 | 6,818 [ 1,112 1,440 ] 1,782 1,759 1,797 | 1,885
Biological sciences—
inside medical schools..............] 621 388§ 388| 456| 470 513 91 121 121 159 150 181
outside medical schools............ 509| 546 621 581 634| 663 141 170| 254 250( 208| 216
Physical sciences............cc.ccouunine. 804| 810] 1,005| 876| 939| 841 179 190 235] 212) 229| 234
Psychology............cccorremeeneennnnne 119} 105 86| 106 134 114 14 19 16 18 161 . 16
Social sciences.. .| 304 322] 278] 233] 268 257 28 47 57 43 56| *46=
Mathematics............... 173 164 191 158 194| 204 12 26 29 19 24 20

Computer sciences............ccoe.eune...] 1501 1141 160| 128] 140| 159 43 30 42 3 36 40

Earth, atmospheric and T e
0CEan SCIENCES...........oovrreernnnr 44 56 85 731 115] "121ff 10 26 35 27 42 43

Engineering..........c.cconiuveenverennennns 777 979] 1,207 | 1,136] 1,354 1,385} 152| 167 285| 315| 349| 363

Agricultural sciences.............cccene... 604§ 834] 783| 704| 718| 786) 259} 433| 414| 470| 451 471

Medical sciences—
inside medical schools.............. 1253| 810| 810| 649| 872] 903f 141 1581 160 69 84 87
_outside medical schools............ 5931 956| 963 913 719 726 37 501 133] 134| £+ 82

Other sciences.........ccovceeveceerennen. 126 91 0 70 198] 146 4 4 0 12 88 86

* The original group consists of 29 HBCUs also surveyed in 1986, 1988, 1990, 1992, 1994, and 1996.
KEY: NASF = net assignable square feet.
NOTE:  Components may not add to totals due to rounding.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research
Facilities at Colleges and Universities. _
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Table E7-4. Total amount of science and engineering (S&E) instructional and
research space in Historically Black Colleges and Universities (HBCUs):
1992, 1994, 1996, and 1998

Total NASF in S&E fields Total research NASF in S&E fields
Field 1992 | 1994 | 1996 | 1998 |l 1992 | 1994 | 1996 | 1998
Number of research-performing "
HBCUs'............ - 70 70 68 57 70 70 68 57
Total . 9,095| 7.923| 8984 | 8734)F 2,920 2,197| 2374| 2339
Biological sciences—
inside medical schools............] 388 456 470 513 121 159 150 181
outside medical school............, 1,757) 1,063] 1,182 1,005{ 1,137 480 393 305
Physical SCIENCes..........v..oreverennees 1,380 1,344] 1482 1212 275 280 352 321
Psychology.........ceevueerrreene S 173 222 219 214 25 33 3 3
" Social SCIENCES.........reoueererereerenned 4387 -367| 413] 415 78 61 77 56
Mathematics 325 365 345 338 34 38 44 3
Computer sciences...............c....... | 283 278| 356 383 53 52 64 65
Earth, atmospheric, and do. .
0C2an SCIENCES......c...ovvrrrrnnened 131 97 219 214 64 36 54 57
Engineering 1,353 1278 1,445| 1,499 302 355 364 388
Agricultural sciences....................] 930 705 9791 1,081 497 483 595 635
Medical sciences—
inside medical schools 862 649 872 903 187 69 84 87
outside medical school............] . 1,070 989 799 805 147 141 7 95
Other sciences.................n..... 5 109 202 151 ol " 14 88 86

KEY: NASF = net assignable square feet.
NOTE: Components may not add to totals due to rounding.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Scientific and
Engineering Research Facilities at Colleges and Universities.
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Table E7-5. Institutional assessment of the condition of research facilities at Historically Black

Colleges and Universities (HBCUs): 1988, 1990, 1992, 1994, 1996, and 1993

Original 29 HBCUs' Expanded HBCUS?
Condition of research facilities 1988 | 1990 | 1992 | 1994 | 1996° | 1998° | 1992 | 1994 | 1996° | 1998
Percentage of research space
TOtAL....cceeree e seersseessees s sesssesssessarssssnnees 100 100 100 100 100 100 100 100 100 100
Suitable for most highly developed and
scientifically sophisticated research............ 36 31 34 31 32 36 22 24 31 35
Effective for most uses, but not most
scientifically sophisticated research............ 39 45 41 39 56 35
Effective for most levels of research
in the field, but may need limited
- [T T 1) OO —— 18 18] .17 21 56 47 14 25 55 48
Requires major repair/renovation
0 be used effectively® ..., 7 7 8 9 13 17 8 16 14 16
o ! The original group consists of the 29 HBCUs also surveyed in 1986, 1988;-1990, 1992, 1994, and 1996.

2 The expanded group consists of all research-performing HBCUs, including the 29 original HBCUs.

¥ 1996 survey response categories changed to: suitable for the most scientifically competitive research; effective for most levels of research in
the field, but may need limited repair/renovation; and requires major renovation or replacement to be used effectively.

% 1998 survey response categories changed to: suitable for the most scientifically competitive research; effective for most levels of research in the
field, but may need limited repair/renovation; requires major renovation to be.used effectively; and requires replacement.

% Includes category “requires replacement” for the survey years 1992, 1994, and 1998.
NOTE: Components may not add to totals due to rounding.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research Facilities
at Colleges and Universities.
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Indicator Original group’ _ Expanded group®
Total animal research space (NASF in thousandsy)............ . 229,622 245,268
Animal laboratory space (NASF in thousands).............. 90,773 96,961
Animal housing space (NASF in thousands.................. 138,849 148,307 .

Regulation status (percentage of animal
research space).®

Level 1 0.9 09
Level 2 6.8 88
Level 3 ' 17 22
Level 4 0.0 0.0

o Cost of scheduled construction and repair/
renovation of laboratory animal facilities,
FYs 1996 or 1997 (in thousands of dollars)................... 517,858 517,858

Amount of space scheduled for construction
and repair/renovation of laboratory animal
facilities, FYs 1996 or 1997
(NASF in thousands) 10,358 10,358

' The original group consists of the HBCUs also surveyed in 1986, 1988, 1990, 1992, 1994, and 1996.
2 The expanded group consists of all research-performing HBCUs, including the 29 origina!l HBCUs.

3 Definitions of levels are as follows:
Level 1 practices, safety equipment, and facilities are appropriate for undergraduate and secondary
educational training and teaching laboratories, and for other facilities in which work is done with
defined and characterized strains of viable microorganisms not known o cause disease in healthy
adult humans. :
Level 2 practices, equipment, and facilities are applicable to clinical, diagnostic, teaching and other
facilities in which work is done with the broad spectrum of indigenous moderate-risk agents present
in the community and associated with human disease of varying severity.
Level 3 practices, safety equipment, and facilities are applicable to clinical, diagnostic, teaching,
research, or production facilities in which work is done with indigenous or exotic agents with a
potential for respiratory transmission, and which may cause serious and potentially lethal infection.
Level 4 practices, safety equipment, and facilities are applicable for work with dangerous and exotic --
agents which pose a high individual risk of life-threatening disease, which may be transmitted via
the aerosol route, and for which there is no available vaccine or therapy.

KEY: NASF = net assignable square feet.
NOTE: Components may not add to totals due to rounding.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific
and Engineering Research Facilities at Colleges and Universities.
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Table E8-1. Amount of space in laboratory animal facilities by
institution type and controt: 1998

Total animal Animal Animal
Number of research housing laboratory

Institution type and control institutions space space space

NASF in thousands

TORAL......eeerrrenne s ase s ssar e aresenes 542 11,852 8,551 3,301
Doctorate-granting 323 11,235 8,115 3,120
Top 100 in research expenditures...............| 97 8,491 6,094 2,397
OHhE..eeeeeeeeeeereree e 226 2,744 2,021 723
Nondoctorate-granting...............coeveeenessecenns 219 617 436 181
PUBNC. ..o eeeeeeseeeremremeene s anais 302 9,139, 6,630 2,509
S Doctorate-granting............ccecomeseeeneensinneennne 193 8,721 6,300 2,421
Nondoctorate-granting 109 418 330 88
Private st s 240 2,713 1,921 792
Doctorate-granting 130 2,514 1,815 699
Nondoctorate-granting............eeeveeveerennenn.d ‘ 110 199 106 93

KEY: NASF = net assignable square feet.

NOTE: Components may not add to totals due to rounding. Limited to institutions reporting any animal
research space that is subject to govemment regulations conceming the humane care and use
of laboratory animals.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific
and Engineering Research Facilities at Colleges and Universities.

o IR 222 243




Table E8-2. Percentage of animal research space at each animal biological
~ safety level by institution type and control: 1998

Animal biological safety level
Institution type and control Total Levelt' | Level? | Leveld® | Leveld®

TOtAL.....ce e e e 100 75 23 3 0
Doctorate-granting..........ccceeveeeremeeereesnernennenns 100 74 24 3 0
Top 100 in research expenditures............... 100 72 25 3 0
Other.......covveverennne ST 100 80 18 2 0
Nondoctorate-granting..........c...cveeveveeeeereeneensd 100 93 7 0 0
PUDEC.....cceoeeeee et cenened 100 76 22 2 0
Doctorate-granting.......... 100 76 22 2 0
Nondoctorate-granting.............c.ccveeeeereeneennd 100 94 6 1 0
PLVALE.......oeee e st eesssssssensssessn s w . 100 69 27 4 0
Doctorate-granting..........coeeeeeeeeseesereerennenns 100 67 28 5 0
Nondoctorate-granting................cocceveveeenenn 100 91 9 0 0

! Acceptable for work with microorganisms not known to cause disease in heatthy humans.

2 Acceptable for work with moderate-risk agents present in the community and associated with human dlsease of varying
severity.

i Acceptable for work with indigenous or exotic agents with a potential for respiratory transmission, and which may cause
serious and potentially lethal infection.

Acceptable for work with biological agents that may cause the transmission of a potentially Iethal disease for which there
is no readily available cure.

NOTE:  Components may not add to totals due to rounding. Limited to institutions reporting any animal research space
thatis subject to govemment regulations conceming the humane care and use of laboratory animals.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and
Engineering Research Facilities at Colleges and Universities.
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Table E8-3. Amount of animal research space and funds scheduled for the construction and repair/renovation
of laboratory animal facility improvement by institution type and control: 1993

Construction Repair/Renovation
Cost Cost
Number of NASF {in millions | Number of NASF (in millions
Institution type and control institutions | [in thousands]| of dollars] | institutions |[in thousands]| of dollars]
Total 56 303 451 35 492 162.1
Doctorate-granting 50 292 432 30 440 1435
Top 100 in research expenditures..............., 34 193 A9 21 329 119.1
161171 OO 16 a9 8.3 9 112 243
Nondoctorate-granting 6 12 1.9 5 52 18.6
Public*.. 27 154 20.1 25 340 99.8
Private 29 149 250 10 151 62.3
Doctorate-granting 24 143 23.7 7 17 453
Nondoctorate-granting 5 6 1.3 3 34 17.0

*The data for the public doctorate and nondoctorate-granting institutions have been combined due to confidentiality pledge.
KEY: NASF = net assignable square feet.

NOTE: Components may not add to totals due to rounding. Limited to institutions reporting any animal research space that is subject to
govemment regulations conceming the humane care and use of laboratory animals.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research
Facilities at Colleges and Universities.
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; Table E9-2. Condition of biomedical research space by institution type: 1998
Suitable for the
most scientifically
competitive Effective for most Requires Requires
Institution type research in the field levels of research major renovation replacement
Percentage of research NASF
All biomedical research institutions......... 0 0 0 0
Claerereeeereereeee et ensseens (42.3-48.9) (30.7-35.0) (16.2-18.5) (3.8-5.0)
Cv...... 0 0 0 0
Colleges and universities, total................ 38 38 20 5
Claeeereereresersesssssesssssensensennes (35.8-39.3) (35.9-39.0) (19.0-20.9) (4.5-5.6)
OV et enanenes 2 2 _ 3 6
Top 50 in research expenditures........ = 40 _ 34 22 5
Ol s ereens (38.7-40.4) (32.9-342) (21.6-22.6) (4.5-5.1)
cv ceereemeenesaeans 5 1 1 4
Other doctorate-granting....................] 34 43 18 5
Clarre s (30.9-37.8) (39.6-46.1)[ - . (15.9-19.7) (4.0-6.0)
cv reereemeeassaeans 1 4 : 6 10
Nondoctorate-granting................cooeo.ud 43 32 18 7
o] (31.2-54.7) (23.2-39.8) (12.7-24.0) @7-11.7)
! OV s sesssseennesd 14 13 16 32
1 Medical SChOOIS..........occcceverrree e ereneee 46 S <! 18 4
" Clarneeee et (41.9-49.2) (29.2-36.1) (16.0-19.2) (3.54.9)
cv e 4 6 5 7
Research organizations..............c..cooeen. 67 . 19 1 3
Claoneee e essne (57.0-76.2) (12.6-25.8) ~ (6.6-16.0) (0-6.2)
cv 7 17 21 59
: HOSPHAIS........vvveeveere st e 46 35 _ 15 _ 5
Cleeeeeeeeee s easesense e senes (27.8-64.2) (24.3-45.3) (8.4-20.6) (1.8-7.7)
OV : 20 15 21 31

KEY: NASF = net assignable square feet.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research
Facilities at Colleges and Universities.
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Table ES-3. Number of institutions and funds committed to nonfixed equipment costing
over $1 million in repair/renovation projects by biomedical field: 1996-97

Nonfixed
Number of Expenditures equipment

institutions with on nonfixed Total construction | expenditures as

expenditures equipment expenditures a percentage of

on nonfixed [in millions [in millions total construction

Field equipment of dollars] of dollars] expenditures

All Biomedical Institutions........... 7 244 733 33.3
Biological sciences...........o..... 4 16.1 38.9 41.3
Medical sciences.................. 5 8.3 34.4 24.2

NOTE: Components may not add to totals due to rounding.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scuentlfic and
" Engineering Research Facilities at Colleges and Universities.
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Table E9-4. Number of institutions with scheduled construction or repair/renovation
projects for laboratory animat facilities by institution type and control: 1998

Institutions with projects
scheduled for 1998 Total cost
Percentage
of institutions Dollars Percentage
- Institution type Number . with facilities* [in millions] of total cost
Total 137 20 573 100
Cl (14.0-25.1) (304-758)
CV 14 22
Colleges, universities, and .
medical SChools........c.oovveeernrnne 74 14 207.2 36
Cl (11.1-17.2) (166-249)
Cv 1 10
Public 42 15 119.8 21
Cl (10.9-18.2) (90.6-149)
Ccv 13 13 .
Private k?) - 14 ‘874 15
Cl (8.5-18.8) (57.9-117)
Cv 19 17
Research organizations.................. 48 48 1499] 2
Cl (18.1-77.5) (25.2-275)
Cv..... . 32 42
Hospitals 15 19 1741 30
¢ (5.2-33.1) (0-360)
Cv 37 54.0

* The number of institutions with animal research facilities is drawn from table 9-9.

NOTES: Components may nojadd to totals due to rounding: The data refer to institutions reporting any space in laboratory
animal facilities that are subject to govemment regulations conceming the humane care and use of laboratory
animals. Figures.include all animal facilities in institutions with biomedical research space, regardless of field.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and
Engineering Research Facilities at Colleges and Universities.
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(GLOSSARY

Animal Biological Safety level. The categorization
of laboratory animal facilities in relation to government
regulations described in Biosafety in Microbiological and
Biomedical Laboratories (1993).

Animal housing space. All general animal housing
(e.g., cage rooms, stalls, wards, isolation rooms) and
maintenance areas (e.g., feed storage rooms, cage-
washing rooms, shops, storage), if these areas directly
support research.

Animal laboratory facilities. All animal laboratory
space used exclusively for research activities, such as

bench space, animal production colonies, holding rooms, -

germ-free rooms, surgical facilities, and recovery rooms.

Animal research space. The combined amount of
animal housing and animal laboratory space.

Biomedical institution. Any academic institution,
hospital, or nonprofit research organization that has
research space in the biological or medical sciences inside
or outside of a medical school.

Capital projects. Science and engineering research
space construction and repair/renovation projects.

‘Central campus infrastructure. Refers primarily
to systems that exist between the buildings of a campus
(excluding the area within five feet of any individual
building foundation) and to the nonarchitectural elements
of campus design (central wiring for telecommunications
systems, storage/disposal facilities, electrical wiring
between buildings, central heating and air exchange
systems, drains and sewers, roadways, walkways, parking
systems, etc.).

Construction. Additions to an existing building or
construction of a new building.

Deferred cost. The cost of S&E construction or
repair/renovation projects that are necessary to meet
current S&E research commitments but which are not
scheduled and do not have funding.

Deferred need. S&E construction or repair/
renovations projects that are needed but have been
postponed because, in general, funds are not available.
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Deferred project. S&E construction or repair/
renovation projects that are necessary-to meet current
S&E research commitments but which are not scheduled
or funded. This category excludes projects that would
house new projects or expand faculty beyond what is
required to fulfill current S&E research program
commitments.

Doctorate-granting institutions. Research-
performing institutions where the highest degree offered
is the doctorate. -

Existing field. Fields in which institutions reported
research space.

Facilities. To the extent they are used for research,
facilities refers to research laboratories, controlled envi-
ronment space, technical support space, facilities for
laboratory animals, faculty or staff offices, department
libraries, fixed equipment (such as fume hoods and
benches), and nonfixed equipment costing $1 million or
more.

Fixed equipment. Equipment that is built into
facilities, such as fume hoods and laboratory benches.

Gross square footage. The sum of all areas (in square
feet) on all floors of a building.

Hispanic-serving institutions (HSI). Colleges and
universities whose enrollments are at least 25 percent
Hispanic according to the Integrated Postsecondary
Education Data System (IPEDS).

Historically Black Colleges and Universities
(HBCUs). HBCUs are arecognized group of institutions
that were established prior to 1964 and whose principal
mission has been, and still is, the education of black
students. These institutions qualify for Federal funding
under 20 USC 1060.

Hospital. Research hospitals that were NIH grant
recipients in 1997.

Institutional control. An institution’s sector, that is,
whether it is publicly or privately controlled.

232



Institutional fands. An institution’s operating funds,
endowments, indirect costs recovered from Federal grants
and/or contracts, indirect costs recovered from other
sources, and so on.

Institutional plan. An institution’s approved plan,
including goals, strategies, steps, and budgets, for fulfill-
ing the institution’s mission during a specific time period.

Instructional and research NASF. All space used
for academic purposes, that is, space used for instruction
and space used for research.

Internal sources. The sum of funds from institutional
sources such as private donations, institutional funds, tax-
exempt bonds, debt financing, and other sources.

Major renovation. An extensive repair project that
results in facilities that are equivalent, or nearly
equivalent, to new facilities in their ability to support
science and engineering research.

Minority-serving institutions. Colleges and uni-
versities that have large minority enrollments, specifically
HBCUs, HSIs, and non-HBCU-Black institutions.

NASF. See net assignable square feet.

Net assignable square feet. The sum of all areas
(in square feet) on all floors of a building assigned to, or
available to be assigned to, an occupant for specific use,
such as instruction or research. NASF is measured from
the inside faces of walls.

Nondoctorate-granting institutions. Research-
performing institutions where the highest degree offered
is a bachelor’s or a master’s.

Non-HBCU-Black institutions. Colleges and uni-
versities whose enrollments are at least 25 percent black
according to the Integrated Postsecondary Education Data
System (IPEDS), but are not designated as Historically
Black Colleges and Universities.

Nonfixed equipment. Equipment that is not built
into facilities.

Other doctorate-granting institutions. Research-
performing, doctorate-granting institutions that were not
top 100 or top 50, depending on the chapter, institutions
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in research and development expenditures in the National
Science Foundation’s 1993 Academic R&D Expenditures
Survey.

Repair/renovation. The fixing up of facilities in
deteriorated condition, capital improvements on facilities,
conversion of facilities, and so on.

Research. All S&E research activities at an institu-
tion that are budgeted and accounted for. Research can
be funded by the institution itself, the Federal Govem-
ment, State or local governments, foundations, corpora-
tions, or other sources.

Research-performing institutions. All colleges and
universities that offer a master’s or a doctorate degree in
science and engineering, and all other institutions that
reported separately budgeted S&E research and devel-
opment expenditures of $50,000 or more in the National
Science Foundation’s 1993 Academic R&D Expenditures
Survey. It also refers to all HBCUs, HSIs, and non-
HBCU-Black institutions with any research expenditures.

Research organizations. Nonprofit research insti-
tutions other than colleges, universities, medical schools;
and hospitals that were NIH grant recipients in 1997.

Research NASF. Space that is used only forresearch;
it does not include space that is used for instruction. To
the extent it is used for research, it may include: research
laboratories, controlled environment space, technical
support space, facilities for laboratory animals, faculty
or staff offices, department libraries, fixed equipment
(such as fume hoods and benches), and nonfixed
equipment costing $1 million or more.

Scheduled. A planned project that is funded and
scheduled but on which construction or repair/renovation
has not yet begun.

Top 50 institutions. The top 50 institutions in
research and development expenditures in the National
Science Foundation’s 1993 Academic R&D Expenditures
Survey.

Top 100 institutions. The top 100 institutions in
research and development expenditures in the National
Science Foundation’s 1993 Academic R&D Expenditures
Survey.
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Ijrhe National Science Foundation promotes and advances scientific progress in the
United States by competitively awarding grants for research and education in the
sciences, mathematics and engineering. "

To get the latest information about program deadlines, to download copies of NSF
— - publications, and to access abstracts of awards, visit the NSF Web site at:

http://www.nsf.gov
H 1ocation: . 4201 Wilson Blvd.
Arlington, VA 22230
i=!| For General Information (NSF Information Center): (703) 292-1111
B TDD (for the hearing-impaired): (703) 292-5090

Bl To Order Publications or Forms:

Send an e-mail to: paperpubs@nsf.gov
or telephone: (301) 947-2722
Bl To Locate NSF Employees: (703) 292-8183
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The Foundation provides awards for research and education in the sciences
and engineering. The awardee is wholly responsible for the conduct of such
research and preparation of the results for publication. The Foundation, therefore,
does not assume responsibility for the research findings or their interpretation.

The Foundation welcomes proposals from all qualified scientists and engineers
and strongly encourages women, minorities, and persons with disabilities to
compete fully in any of the research and educationrelated programs described
here. In accordance with Federal statutes, regulations, and NSF policies, no
person on grounds of race, color, age, sex, national origin, or disability shall be
excluded from participation in, be denied the benefits of, or be subject to
discrimination under any program or activity receiving financial assistance from
the National Science Foundation. -

Facilitation Awards for Scientists and Engineers with Disabilities (FASED)
provide funding for special assistance or -equipment to enable persons with
disabilities (investigators and other staff, including student research assistants)
to work on NSF projects. See the program announcement or contact the
program coordinator at 703-292-8636.

The National Science Foundation has TDD (Telephonic Device for the Deaf)
capability, which enables individuals with hearing impairment to communicate

with the Foundation about NSF programs, employment, or general information.
To access NSF TDD dial 703-292-5090; for FIRS, 1-800-877-8339.
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